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Eastern Handles 
Colonial Merger 
Detail Problems 



How Chemical Fuels 
Boost Performance 


Rocket-Tube Ejector 
Raises Escape Margin 


Leading Aircraft Companies Specify 


All-Metal Lightweight 



KAYLOCK,g 

Internal or External Wrenching 

HEX NUTS! 


FREE! 

Xoylock he* r 


Eaylock sell-locking hex nuts are being specified 
by an increasing number of major aircraft componie 
because of the significant weight savings they 
provide. Exceptionally low in height and high in 
strength, they are precision products designed for 
oircroft and guided missile applications. They 
conform to all requirements of appropriate military 
specifications. For more information, write: 
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O I 

& i 



Box 2001, Terminal Annex, Los Angeles 54, Calif. 1956 ® ^ 

Canadian Diilributor: Abercorn Aero Limited. Montreal 


The Kaynor Company • Eaylock Division • 



How to lay 
gunfire's finger 


through a plastic skin 


pRODOCINC radomes— protective plastic housing for gun- 
Inlaying radar— is one of the many challenging tasks of 
Goodyear Aircraft as a member of America's aeronautical 

But we’ve come up with a way of controlling the accuracy 
—limiting the deflection caused by interposing the plastic 
housing in the path of the electronic fingers- which has 
fire control officers grinning with appreciation. 

For you see, only a short while ago, substantial errors in 
bore-sight radomes were tolerated. Unsatisfactory cross- 
talk and bore-sight results were accepted in exchange for 
the benefit of being able to submerge the radar equipment 
within the sleek aerodynamic contours of the aircraft. 

Today, deflection has been cut drastically (weTI be glad 
to tell properly cleared personnel the details) — thanks to 
foamed radomes and special bore-sight testing equipment 
developed by Goodyear Aircraft. 


The Goodyear foamed radomes have made it possible to 
raise the quality of difficult void-free laminates — to exer- 
cise greater uniformity of control and thickness. 

The bore-sight testing equipment makes it possible for 
Goodyear Aircraft to pre-test every radome before it leaves 
the plant— ascertain its accuracy while it utilises simulta- 
neous iobing or conical scanning antennas. And Goodyear’s 
latest bore-sight developments have a special significance 
for prototype programs. 

Such assurance of quality is a source of real satisfaction 
to both the manufacturer of the aircraft for which the 
radome is produced and for the military air arm which 
gets final delivery. 

It’s typical of the way we go the whole way to better serve 

Goodyear Aircraft CorporaKon, plants in Akron, Ohio, 
and Litchfield Park, Arizona, 


They're Doing Big Things at 

good/Vear aircraft 



AN D ON 



Offers a Complete Ignition 
System for JET ENGINES! 


TIiv mo6l significant reason uhy llic 
Scintilla Division of Ilcmlix has long 
been recognized as the loatlcr in 
aviation ignition is that Bendix- 
Scintilla designs, engineers and 
mannraetures every component of 
the ignition system. 

Obviously, components designed 


to work together give more cHicient 
(icrforiiianee and require less atten- 
tion in original installation or later 

That is why Bendix and only 
Bendix offers the industry a com- 
plete jet ignition system, including, 
not only the ignition unit, but igniter 


plug leads, igniter plugs and control 
Itarness as well. 

There just isn't any question 
about it— you get not only the beat, 
but all of the best when you specify 
Bendix for your complete jet engine 
ignition requirements. 


SCINTIllA DIVISION OF 




'Fendix' 




SCINTILLA 

DIVISION 


AVIATION CALENDAR 


Nov. 12-15— Thirtv-Sisth Annual Mectine, 
American Petroleum Institute, Hotels 
Conrad Hilton, Palmer House and Sheta- 
ton Blackstone, Chicago. 111. 

Nov. 13-H— Sixth Transport Aircraft Hy- 
draulic Confetciiee. sponsoied by N'ieh* 
ers, Inc., Part Shelton Hotel, nctroit. 

Nov. 14-16— Symposium on Optics and 
Microwaves, sponsored by the Institute 
of Radio Engineers Professional Group on 
Antennas aud Propagation, Lisner Audi- 
torinm, George \Vashington University, 
Wasluiigtan, D. C. 

Nov. 14-16— Latin American Aviation Con- 
ference. sponsored by Export Committee, 
Aircraft Industries Assn., Miami, Fla. 

Nov. 14-16-|et Engine Overhaul Sympo- 
siuiii. General Electric Co.. Evendalc, 

Nov. 15— Conference on problems and 
issues concerned with control and protec- 
tion of airport approaches, sponsored by 
Institute of Transportation and 'fradic 
Engineering, Univc*rsity of California, 
International House, University of Cali- 
fornia, Bctbcicy. Calif. 

Nov. I5-16— Guided Missile Branch and 
Committees, American Ordnance .Assn., 
Naval Ordnance Test Station, InvoLcrn, 
Calif. 

Nov. 15-16— Metropolitan New York Mate- 
rial Handling Conference, sponsored bv 
N, Y, Chapter of the -American Material 
Handling Society, Btooklvn Polytechnic 
Institute, Brooklyn, N, Y, 

Nov. 16-17— .Air Mail Pioneers Eastern Di- 
vision Rennion, Ambassador Hotel, AA'ash* 
ington, D. C. 

Nov. 25-27— .Aviation Distributors 4- Mann- 
factnrers Assn., 28th Meeting. Drake Ho- 
tel, Chicago, 111. 

Nov. 25-30-,Aviation Division, American 
Socictv of -Mechanical Engineers. .Annual 
Meeting. Hotel Slatlei. New' York. 

Nov, 26-27— International Meeting Cana- 
dian -Aeronautical Institute and the [ii- 
stilute of the Aeronautical Sciences, Royal 
York Hotel, Toronto. Ontario. 

Nov. 26-30— Human Engineering Confer- 
ence. lliiid International Automation Ex- 
position. Trade Show Building, New York 
City. 
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What makes 
a wind tunnel commercially successful? 


s" could be 

.. „Jt facilities, it 

would be on the basis of the data-doUar 
ratio. How much valid data Is produced 
jjcr dollar of facility ... per engineering 

CompuDyne Control Systems, employ- 
ing eomputor-dynamic — -v-' - — 

aenieving increased output Ot rona aaa 
... by establishing and programming the 

CompuDyne Systems were developed 
for high-speed, dynamic control of tran- 
. the Msic control problem of 


speeds, with greater accuracy than ever 
before possible. 

CompuDyne Control Systems encom- 
pass the full control loop . . . from sensor 
to 6nal control element. They are pre- 
tested and peiformance-guaranieed on the 


system and your process In operation. 
CompuDyne Control Systems are appli- 
cable to new installations or for improved 
performance of existing facilities. 

Write or telephone for full information. 
Informative new bulletin entitled, "Vaud 
Data . . . economtcally produced by dp* 


upon request. 



For Test Facilities . . . Typical CompuDyne Control Systems 
Aircraft Etiginet » Components Coniintwus Wind Tunnel 
Aircraft Accesatrriea Oynamic Slrnctural Loading 

Fircl System Cirmiionenrt AlKludc CImmber 

Blatcdown Wind Tunnel Cot/tpresror Surge 

Representatives in mo[or cities. 

(dc control services, inc. 

401 S. Warminster Read • Holboro, Pennsylvania 
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How General Electric Experience 


Advances Missile Technology 


General Electric’s Project Bumper established new 
records of altitude and velocity. But far more 
important is the valuable research data compiled in 
the successful completion of the Bumper project. 
Many problems were overcome with Bumper — 
problems in temperature, telemetry, separation, and 
aerodynamics. Bumper helped solve the problems of 
communicating with missiles at extreme altitudes, 
and was a major preliminary step in the develop- 
ment of a satellite. In solving these and other prob- 
lems, General Electric has contributed a wealth of 
research data to the missile industry — information 
that is being utilized on the nation's top priority 
ballistic missile project. 

General Electric's Missile & Ordnance Systems 
Department presently is working on an Air Force 
prime contract to develop the ICBM nose cone. Pro- 
grams are being carried out in such varied fields as 
communications, hypersonics, metallurgy, mathe- 
matics, and thermodynamics to support this nose 
cone contact. 


General Electric has formed the Missile & Ord- 
nance Systems Department to act as a Company 
focal point for large, highly complex missile projects. 
Scientists in the new department, backed up by the 
vast resources of many General Electric operating 
departments and laboratories, are currently working 
to solve the perplexing problems associated with the 
ICBM nose cone and other missile projects. 

By focusing this wide range of specialized talents of 
General Electric personnel on highly complex de- 
fense system problems, the Missile & Ordnance 
Systems Department is making significant contri- 
butions to America's defense program. Section 224-S, 
General Electric Co., Schenectady 5, New York. 


TODAY 


— CONTINUED RESEARCH ANU 


EXPERIMENTATION In odvonod Mltillnt and rnlitlla lytlant 






T^gre&s Is Our Most /mporianf T^dud 

GENERAL^ ELECTRIC 




SPECIAL 



PURPOSE RECEIVERS 

NEMS-CLARKE 

The recognized leoder in the design and production of Special 
Purpose Receivers, MEMS-CLARKE presents here a few of the 
instruments now being used by industry and government. We 
hove o receiver to meet your requirements, whether it be for 
loborolory applications, telemetry reception, propogotion study, 

where superior performonce is desired. 


, O a 
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BROADCASTING - TELECASTING 





3ST E 3^ S O 31. A FI K: E , I 3ST C . 

ENOINEBRINO . D E VB JJ O F MB NT • M A NTJF A CT TJ R.INO 
for further informotion write Dept, fi-1 
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Titanium Tubing 


For processing lines carrying fluids of an extremely 
corrosive nature — look to Contour Trentweld 
titanium tubing for reliable service. 

This titanium tubing is completely uniform 
throughout any cross-section. The weld zone is 
free from bulging weld bead because Trent’s ex- 
clusive process — performed with the weld area 
at the bottom — forms the molten weld metal into 
the shape of the tubing. 


And, with titanium, you get the unique advan- 
tages of a tubing that's strong as steel but 44% 
lighter . . , virtually immune to a broad spectrum 
of corrosive materials . . . entirely free from stress- 
corrosion cracking. 

So, next time you need a strong, light, extremely 
corrosion-resisting tubing — try Contour Trentweld 
titanium tubing. And remember, it's made by Trent 
— tube mill specialists. 


CONTOUR 

trentweld 


Stainless and High Alloy 
Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, 


TROY, WISCONSIN (Subsidiary of Crucible Steel Cc 






GRAPHITAR is the main shaft seal in 

(CAMON'GIAPKITE) 



THE UNITED STATES GRAPHITE COMPANY 


WICKES CORPORATION 


SAGINAW, MICHIGAN 




design 

with 

austenal 


Quality Control at Austenal begins in the planning stage . . . 
long before any actual manufacture of parts is undertaken. 

In order to achieve the finest finished product, design 
engineers consult first with Austenal engineers and 
profit from their experience and advice. Thus, you can 
design directly for Microcasi and take 
advantage of the special features it makes possible. 

During manufacture, many separate and vital Quality 
Control steps check production— from the initial 
alloy melt to critical examination for dimensional 
accuracy and internal structural soundness. 

Quality Control works hand in hand with advanced 
research to improve and maintain Microcast techniques and 
applications. For this purpose, Austenal maintains 
the industry's finest, most advanced research facilities. 

Think Austenal when you design. You’ll be sure that 
high quality and jnaximum performance will be 
built right from the beginning into any product you require. 


...h's NEV/ from Austenal 


microcast quality control 

starts with the blueprint... 



austenal 

INC. 

microcast division 

234 EAST 39ih STREET. NEWTORK 16, N. Y, 
7001 SOUTH CHICAGO AVE., CHICAGO 37. III. 


After-burner nozzle segments, impractical 
and prohibitively expensive to manufacture 
by any other means, are produced by Aus- 
tenal to exacting aircraft standards. 


Write todar lor Austeml's latest beoklet, 
"Design nitti Mierecast In Mind.'' 


! 





■ through TDI telemetry! 


TDI Telemetering Equipment supplies 
in-flight performance data on the Beech 
XKDB-1 Target Drone. Highly accurate, 
rugged TDI telemetry components are 
ideally suited to the arduous perform- 
ance standards required for target 
drone operations. 

The XKDB-1 is the Navy’s newest all- 
metal drone in the medium performance 


class. Produced by Beech Aircraft Cor- 
poration under contract with BUAER, 
it is now undergoing flight evaluation at 
the Naval Air Missile Test Center’s prov- 
ing grounds at Point Mugu. 

TDI has the answer to your remote in- 
strumentation problems, whether they be 
on land, at sea or in the air. 


TELEMETERING MISSILE GUIDANCE 
GROUND ELECTRONICS SYSTEMS 

AIRBORNE ELECTRONICS SYSTEMS 


■natkn m TDI m 
lalim iquipmfnl, i 
nlA-6-V 



'YNAMics Inc. 

af^oxen Coxjxmalion 

WALNUT STREETS. PHILADELPHIA. PENNSYLVANIA 
iBl Office; 16016 Ventura Blvd.. Sherman OaHc. Loa Aneeias. Callfo 
Formerly, Raymond Rosen Engineering Products, Inc. 
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CUN TURRH . • 
. . , GENERATOR 


AIR COHOmOHER 
COMPfiESJoii DRIVE 


wmmojpjamm 


SERIES 

54 F 




WATERTOWN 

THE NEW YORK AIR BRAKE COMPANY 




YOUl 

381 

Higli-Alfitude and Missile 
INVERTERS 

\ BEST SOURCE FO 

High-Temperature 
AC GENERATORS 

SsvA' 

IR... 

AC Voltage Regviotars 
(Magnetic Amplifier Typej 
and 

SYSTEM COMPONENTS 

xAiil#,' 

feetvring 

HARD CLASS TYPES 

# 

High-Temperature 
DC GENERATORS 

DC VOLTAGE REGULATORS 
CONTROL PANELS 


\V hen it comes to speeial-purjiosc electron ttihcs, 
or cleelrieal |)Ower e<niipment of the tvpes sIiomii 
above, you can be sure of getting lop tpialily from 
Bemlix Rctl Bank. That's because wc offer the 
unbeatable eomblnalion of skillful design and 
expert engineering jdus quality control over every 
step of nianufuclure. Call on us at any time for 
recomniendatimis. 

Write toda> for broeliiire detailing our engitieer- 


iiig. production and service facilities, met) baxk 
Divi.sioN, ntixmx wivriox r.oiu’oit vtion, e.vton- 
TO«N. m;« jicksev. 



if you've got fuel valves on your mind 


now, more 
than ever, 

Hydro-Aire fuel gate valves 
are way ahead. Check these 
features: 

All moving seals are teflon. 







Missile Engine and Power Systems 



15 'Years of 
Rocslcef 


ro^ress in. 
i-wer SSys'tc 


The founding in 1941 of Reaction Motors, Inc., America’s first rocket 
engine company, marked the beginning of industriai activity in the rocket 
field. Since that time RMI has gone on to make many significant contri- 
butions to the rocket industry. 


Unparalleled practical experience has been obtained by RMI through the 
application of liquid propellant rocket engines as the primary or perma- 
nently installed auxiliary power source for piloted aircraft, providing 
an unequalled technical foundation for current projects in this field. 
Continuous advancement and important technological breakthroughs at 
RMI are contributing to the development of superior power sources and 
component systems to meet the challenge of tomorrow's unprecedented 
requirements for piloted aircraft, missiles and satellites. RMI's exten- 
sive program of physical, chemical, and engineering research assures 
continued technical leadership in the field of rocket propulsion. 



Currently, RMI is engaged in the development and production of complete 
rocket propulsion systems for major military requirements. Important 
supporting programs are also in progress concerning advanced liquid 
and solid propellant chemistry, combustion research, and the develop- 
ment of improved rocket system components. 


Creative and rewarding opportimitiea exist for all Ij/pea of teeknieal apeeialiets in reiearck, development 
and production of rocket power devices. Send complete reiumc and salary requirements to personnel manager. 



designed 
tested 
and built 


to meet another difficult 


fueling problem 


Here is another example of SCHULZ pre- 
cise engineering and manufacturing abil- 
ity. This valve is a four inch, line mounted 
fuel shutoff unit which incorporates two 
separate methods of closure. One method 
enables a remotely mounted fuel operofed 
pilot valve, which is connected to the shut- 
off unit fay a % O.D. servo line, to close the 
shutoff unit when a rising tank fuel level 
actuates the pilot valve. 

The second method of closure is accom- 
plished by incorporation of a solenoid 

close. The valve will function over a tem- 
perature range from ~65°F to 290°f. 


SCHULZ 

TOOL AND MFC. COL 

425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 
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25% of external skin 

on record-breaking F8U-1 made with magnesium 


In Chance \’ought's F8U-1 Crusader, fastest U.S. fighter by 
official record, many precious pounds are saved by using 
magnesium, Designers called for a total of 166 magnesium 
external skin parts— 25% of the wing and fuselage surface 
area. 275 magnesium sand castings ranging in weight frotn 
a few ounces to thirteen lbs. were used inside the skin. 
Weighing one fourth as much as steel and only two thirds 
as mitcli as aluminum, ntagnesium gives you the best com- 
bination of strength and rigidity per pound. Its sliffness-lo- 
weight ratio is the highest of any structural metal. 


Magnesium permits clean, simplified designs— <>11110113105 
many stringers and detail parts. A selection of finishes pro- 
vides remarkable protection against corrosion. Machine- 
bilily is exceilont, too. Fabrication, fitting and joining prob- 


Magnesium can helj> you make better designs for fuselage, 
wings and interior parts. Sheet, extrusions, and castings 
can be readily produced to inecl your requirements. Call 
your hiCal Dow sales office, or write to THE DOW CHEMICAL 
COMPANY. Midland. Michigan, Department MA363C. 


you can depend on Dnn^ M.1GNESIUM 


EDITORIAL 


The Prospect Ahead 


Last week's national election produced no change in 
the political forces battling over federal aviation ]X)licy, 
blit a inmiber of new issues will face the now familiar 
combination of a Republican executive brancli of the 
government and a Deniocratic-controlled Congtess. 
These new issues have been spawned by the explosive 
political situation in the Middle Kast and Europe and 
the fantastic speed and scope of aerial weapon tcch- 

Tlie prophets of peace and universal disarmament— it 
hardly seems (Xissiblc that the siimniit conference at 
Geneva was only 18 montlis ago— liave been badly jolted 
by bomb blasts in Egypt and tank battles in Budapest. 
These echoes, underscored by the blunt Russian note to 
Britain and France with its threat of atomic missile 
attack, make it clear that significant superiority in the 
weapons of atomic airpowet arc still an indispensiblc 
ingredient of effective foreign policy. Tlic threat of 
atomic missile attack in the Russian note to Britain and 
France is the first appearance of the inevitable Soviet 
use of titeir growing aerial delivery capability for atomic 
and hydrogen weapons for political blackmail. 

Current Strategy Obsolete 

Tire contrast between the painfully slow aerial and 
amphibious attack mounted by tlie .Anglo-French forces 
against Suez from Cyprus and the swift destructive capa- 
bility of an offensive by hv'penoiiic missiles tipped with 
atomic or hydrogen warheads is all too obvious. 'Ihc 
issue of U-S. aerial weapon superiority and the relation 
of our progress in tliis field to that of the Soviet Union 
will be a burning issue not only domestically but also 
among our friends and enemies around the world. 

Within the Pentagon, the galloping technolog)’ of 
new weapon ststcni development hits— as we iiave often 
emphasized-nude current military organizations, tactics 
and strategy obsolete. The process of reorganizing our 
military forces to cope with the full effectiveness of 
modem weapon technolog)' uill be a painful and bitter 
battle against cntrenclicd tradition and atrophied imag- 
ination that will inevitabl) spill out of the Pentagon's 
concrete corridors into the AVhitc House and tlie Con- 
gress. 

A rise in the Fiscal 1938 defense budget is already 
conceded to be inevitable. Defense Secretarv Charles 
E. Wilson, slated for replacement in the second terra 
cibinet of President Eisenhower, estimates a -1 to 67c 
increase is already necessary, but pressure of foreign crises 


reflected in Congress may boost this bill even higher. 
The aircraft industry Mill get more defense dollars in 
Fiscal 1958 regardless of the result of this military policy 
debate. 

Industiy has sliifted into high production rates 
on such ke)' weapon systems as tlie Convair F-102, an 
all-weather interceptor, the Boeing B-5Z strategic bomber, 
the Lockheed F-104 supersonic day fighter and others. 
Higlier delivery rates will be reflected in higher gross 
sales on down the line from prime contractors tlirougli 
the tier of subcontractor.', components manufacturers 
and suppliers. Margin of profit to be allowed for the 
aircraft industry’s military business will continue to be 
a bone of contention between the Pentagon, Congress 
and the industry. 

Increased Soviet use of militaiy force and aerial weapon 
superiority, both as a tlireat and actualib’, will place 
heavier emphasis on tlie need for an accelerated and ex- 
panded U.S. research and development program. With- 
out a research aud development program keyed to achiev- 
ing major scientific breakthroughs in niininuim time and 
maintaining a recognizable qualitative superioiit)' in 
atomic airpowet, it will be difficult for any nation to push 
an effective foreign policy in the international jungle 
that looms ahead. 

Traffic Control 

In civil aviation, the vast economic, technical and 
political problems of building a modern air traffic control 
ss’stem that will safely handle the enormously increased 
demands of air trairsport and air defense will be the 
iirajor issue for tlie foreseeable future. During the final 
year of the first Eisenhower Administration, a good start 
was made on this problem, both at the operational and 
long-range planning levels, riierc should be no reason 
for not continuing to push this program as liard as pos- 
sible. Airport modenrization and economic liealth of the 
air transport sistem will continue to be issues- 

Tlie events of tlie past few weeks tliat saw the (leaccful 
facade of the world broken bv resort to naked force 
should cnipltasizc again, if any such emphasis should 
be needed, tlie absolute necessity for a sound rcscarcli, 
development, production and operations program for 
both military aud civil aviation. In tlie kind of a world 
we face todav, a nation without superior airpower will 
not last long enough to contemplate or use the other 
elements of its national strength and character. 

—Robert Hotz 
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OK, OKf Vll get the Fafnir man’s ideas 



Tackling unusual problems In the appli- 


d' 

cation of bearings to aircraft is not unusual 



far Fafnir Bearing Specialists. That's why 
Fafnir has such a long list of "firsts” in 
aircraft bearing developments. A recent 

FAFNIR 


example is the new AW-AK Series of con- 

AIRCRAFT BEARINGS 

trol beatings for supersonic aircraft. These 
bearings are specifically designed to meet 

FIRST ... of Ihe turning points 
in aircra/e design 


new standards of low torque, minimum 



back lash, and maximum heat resistance. 


i> vqvii9»d -niha ipK^al 

For complete details write The Fafnir 



Bearing Company, New Britain, Conn. 
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WHO'S WHERE 


In the Front Office 


1 th t t f L d H- ' 
arv. I. D. Pearson and Whitney Straight 
will become depiih chairmen Mr. Pearson 
mil succeed Lord Hives as chief csccnlhc 
of Rolls-Royce, and will continue as iiian- 
aging director of the Aero Engine Division. 

T. Lloyd KcHv, board chairman. LaSalle 
Sled Co., Chicago. III. Thomas A. Kelly 
sitccecds Mr. Kefly as president and chief 
operating officer. 

M. J. Van Der Ploeg, deputy president 
and head of traffic and sales directorate. 
KLM Royal Dutch Airlines. Mr. \'an Der 


:. 31, I 


;k « ho U' 
I an adviso 


Ml 


lid C. Erdman, assistant to the presi- 
int, Sperry Products, Inc,, Danbury, Conn. 
'■ ' rly was president and 

Robert Logie, executive dee president 
n|h!‘pa''°'' 

John M, Dolan, vice president-general 
lanagcr. Field Sales Division, Ciddings &- 


Lewis Machim 
R. G. Ervin, Jr„ 


Co , Fond dll Lac. 


ice piesident-manager. 
I1HU» nciiiiiptcrs, run Worth. Tex. 

Edward M. Boykin, vice president-field 
operations; C. Harper Brubaker, vice 
dent-planning and programming; Cla 
A ex — president-flight Gr- 


and Roy E- ’ 

ager (fllC! 




ft Co.. Culver City. Calif. 

Honors and Elections 


Hugh 


Schivarr of Decca Company Ltd. received 
the Institute of Navigation's Gold Medal for 
1936 for their work in originating and de- 
veloping the Decca Navigator system. 

Clianges 


ing: Fred L. Austin, manager-flying per- 
sonncl: and Max Parkison, superintendent- 
flight trainiiig, Trans World Airlines. Inc. 
Mr. Dou ning succeeds Bertrand M. Cooper, 
now supervisor-flying, Lufthansa German 
airlines. R, Farkison succeeds Gail A. 
Storek, new sersing on T\''.\'s recently 
organized jet planning committee. 

Eugene D. Stafforf, chief-flight opera- 
tions, Goodveat Aircraft Corp.'s Litchfield 
Part, Ariz., Plant- 


INDUSTRY OBSERVER 

► Coinnicrciiil vetsioH of the Pratt & Wliitney J57 turbojet engine will 
employ concentric fuel manifolds instead of tlic two separate units now 
used on the engine. I'his svill prevent coking by has'ing the primary mani- 
fold flow cool the secondary one inside. Secondary manifold in current 
versions docs not come into play until 2,000-lbs.-per-hour fuel flow is 
required. 

► USAF and airframe manufacturers are working with Fairehild and General 
Electric to provide interchangeability of Fairchild J83 and GE J85 engines 
for missile and jet-trainer applications. Another projected use of these 
engines is in executive aircraft. Fairchild’s J83 is expected to be running on 
a test stand before the end of the year. Later models are expected to have 
thmst-weight ratios of better than eiglit to one. GE’s J85 is already run- 
ning on a test stand, 

► Eighty senior Army aviators liase been summoned to the Pentagon from 
all parts of the world for a three-day conference Tuesdav, Wednesdav and 
Tliursday. Called by Maj. Gen. Hamilton H. Howze, chief of Armv avia- 
tion, the meeting is designed to bring the personnel up-to-date on Arms' 
plans and to discuss future programs. 

► Lear Aircraft's Engineering Division, Santa Monica, Calif., is reportedly 
interested in developing a Napier Eland turboprop power package for use 
by Convair-Liner oijcrafots. A Convair 340 powered by the Napier Eland 
already is flying in England (AW Oct. 1, p. 42). 

►Third aircraft production agreement being negotiated between the U. S. 
and Japan calls for 120 F-S6Fs and 30 T-33s for the period July 1958, to 
June 1959. This will bring the total of Japanese-assembled or produced jet 
fighters and trainers to 300 F-86Fs and 210 T-33s. Japan's .Air Self Defense 
Forces liopcs to reach an agreement by tlie end of the year for production 
of a Century series fighter to follow the Sabre. Preparations for production 
of such an aircraft in Japan are expected to take 30 months. 

► Piasecki Aircraft Corp, is considering the purchase of the Beltanca Air- 
craft plant in New Castle, Del. 

► Royal Aircraft Corp., Milwaukee. AVis,. has a backlog of four orders foi 
its new, supercharged version of the Gull hvin-engine cxccutiie amphibian. 
Royal Gull Super 200 is priced at S89.925 tlvawav at the factory. Delivery 
schedule of two per month is planned after January. 

► XC-6 and XC-7, two new light fighters developed bv Spain's Hispano- 
Aviaeion S. A. and Constniccioncs Aeronauticas S. A. (AW Oct. 8. p, 23) 
will be powered by the Bristol Orpheus turbojet engine. An afterburner will 
be included on later models. Proposed amiament for the interceptor version 
of the XC-6 includes two 50 mm, Hispano cannon. The attack version will 
carry four 23 ram. Hispano guns and rockets. 

► Convair is dcs-eloping a trainer s-ersian of the F-106, tandem-scat model 
of the F-102A. The Air Force, uliich lias awarded Convair a contract for 
dcselopmcnt of the trainer, feels tlie «idc nose section of the TF-102A 
sidc-by-sidc trainer cripples performance to such an extent that it cannot 
double as an operational fighter. Designation of the tandem trainer will 
be F-106B. 


► In the past three years. U. S. Amiy has broken away substantiallv from 
dependence upon USAF maintenance publications. It now issues more than 
half of its own requited handbooks and hopes eventually to eliminate all 
dependence upon tlie Air Force in thb regard. 

► .Air Force has awarded a S12 million contract for support equipment for 
Republic F-84Fs stationed in Europe. Equipment will be supplied b\ 
Republic Ai'iation International S. .A., Lagano, Switzerland. 
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Th* Fairchitd C-113 Tech Rep-engi- 
neer. trouble shooter, production ex- 
pert and top flight maintenance man 
— watches over the career of every 
Fairchild airplane assigned to the 
U. S. Air Force. 

His job is to help keep the C-123 fly- 
ing in top operating condition all the 
time ... he squeezes extra flying hours 
out of every week. He has to he able 
to anticipate problems, answer any 
questions about powerplants, propel- 
lers, landing gear, electrical systems 
and dozens of other C-I23 compo- 
nent.s— and be able to repair or main- 
tain any of them. He’s thoroughly 
experienced in how the plane was 


built, how it should fly. . . and how 
to keep it flying. He works hand in 
hand with Air Force flight engineers, 
crew chiefs and maintenance men. 
He's the FairchildC-123 maintenance 
and flight expert ... his presence at 
bases all over the world gives the 
United States Air Force the greatest 
possible utility from Fairchild-built 
aircraft in squadron service. 


RAIRCHILD 



Washington Ronndup 


'Outside Security Realm' 

Censorship of njccches prepared by lop Army. Navy 
and Air I'orcc officials-both cisilian and militarv-will 
be a major issue before the House Government Infotiiia- 
tioii Subcommittee this week. 

Latest to complain that Robert 1 ripp Ross. .Assistant 
Sccrct.irs' of Derensc for Lcgislatisc and Public Affairs, 
and his st.iff arc mishandling their rcsiesv of s|>cechcs is 
Navv Under Scfretary Thomas S. Gates. Jr. Both men 
arc administration appointees, but Gates- like -Anny Sec- 
rctarv Wilber Brueker and USAF Sccrcbiry Donald A. 
Quarles— has found that Ross' office wields a hcavs blue 
l>ciicil (.AW Oct. 29, p. 25). 

In a restrained memorandum \sliich Pentagon sources 
say reflected only a small degree of his anger. Cates told 
top Navy officials that some of the changes Ross’ office 
made in two of his speeches “appeared to be outside the 
realm of security and did irot appear to me to be in 
opposition to positise Defense Department policy.” 

"I did not know wlicthcr to take them as suggestions 
or as directives," Gates’ memo said. 

Gates noted tliat Ross' office sends speeches to the 
State Department, the .Atomic Eiictg)' Commission and 
other agencies for adsdee “when appropriate," and "on 
occasion, lie (Ross) has requested comments from the 
Secrctars' of Defense and Adm. Radford." He added: 

“He assured me that all eommciits made on our 
scripts svere merelv in the form of suggestions except 
those dealing witK security, and he agreed tliat all 
security questions noiild be clearly designated as such.” 

lire subcommittee. Iieaded bv Rep. John Moss 
(D.-Calif.), will go into a number of other issues involving 
Defense Department secrecy and infonnation policies- 

Onc will he recommendations made to Defense Secre- 
tary Charles E. Wilson last summer by services' researcli 
and derelopment experts on whctlicr and liow informa- 
tion in their field should be declassified. The recommen- 
dations have ncser been made public. 

F-84s in Egypt 

Although apparently unknown to Pentagon officials, 
France has been using American-built aircraft in the 
Middle East «ar. The French air force liad tlirec 
squadrons of Republic l''-84 Diundcrstreaks in the Suez 
action. Reason tor using titc F-8-fs was tliat tlic l'■^cnch 
Mystcrc 4 is an interceptor, not a fighter-bomber, and 
lacks the range to permit sufficient time over ta^cts. 

The l-'tcncli also were reported using RF-S4 rhundet- 
flashes for reconnaissance. British pilots were flying 
Hunter fighters and Canberra bombers, also committed 
previously- to NATO missions. 

'Cold Afoms' 

USAF’s Office of Scientific Research will seek com- 
ment from leading nuclear physicists on a "cold atom" 
theory svhich, if correct, might lead to super-energy 
bombs and space flight at velocities faster tlian tliat of 
liglit. 

The Office of Scieotific Researcli has not vet agreed 
tfi test tlic theory e-xpcrimcotally , but it li.is liad cmiugli 
interested comment from scientists contacted thus hir 
to feci that further examination of tlic idea is warranted. 

The theory challenges two scientific concepts— first that 
4>9.6 F. is absolute zero, and, second, tliat tlic velocity 


of light (186,300 miles per second) can be exceeded. 
Author of the theory is Dr. Robert Leon Carroll. 40. 
former chairman of the Department of Pliysics at Fair- 
mont State College. Fairmont, W- Va., wlio has been 
dean of academics in the pilot training division of Nai al 
Air Test Center. Patuxent, Md.. since early summer. 

If the theory is correct, an atom would become less 
actiic as it grew cooler. Its electrons would gravitate 
toward the nucleus, and this construction would force 
them to move faster and faster. Making the atom cold 
enough, Dr. Carroll believes, would plunge the electrons 
into tlic nucleus and disiutc|ratc it. releasing tlie entire 
energy of the nucleus. 

Flighf Scholarships? 

nic Civil Air Patrol will ask the 83th Congress for a 
program which will teach 2,000 cadets to fly in its second 
year, work up gtaduaily to 10.000 pilots a year. The Air 
l-'orcc is supporting the program, and some legislators 
already liavc been sounded out. CAP did extensive 
research, talked to flight schools, cadets, parents and 
educators in formulating its plan. I'lie program was 
delayed in 1955 so it would not conflict with the Ait 
Force ROTC legislation, and the C.AP has had ample 
time for polishing. 

CAP tics flight scholarship idea to its contention that 
general aviation, civil aviation and military aiiation arc 
all necessary to superior airpower. and emphasizes that 
there is no government-supported training program now. 

'The Airman' 

Beginning next April 1. the Air Force will publish a 
new service journal designed to keep its personnel in- 
formed on the missions, training, policies and legisbtion 
that affects their jobs. The first USAF internal publica- 
tion since the World War fl “Air Force" svas taken over 
by the Air Force Assn., the magazine will be distributed 
flee of charge, with one copy for each ten pcrsoniiel. 
Put out bv the Internal Informatitni Diiision, Office of 
Information Serxiccs and named "The Ainnan." it will 
be available through the Superintendent of Documents. 

Bloodless RevoluHon 

The pattern of supplemental air carrier associations may 
be ill for a change as the result of a sudden switch in the 
management of the Air Coach Transport .Assn- A dissi- 
dent group headed by -Arnos Hcacock and supported by 
U. S. Oserseas Airlines, the Trans American Airlines 
carriers and other ACTA members has taken control of 
the organization bv simply appearing in the Washington 
office and anuouneine they were taking over. 

The surprise coup lias caused unhappiness among many 
of ACTA’s members, and it could result in their fomiiiig 
a new organization or joining ACTA's rival, the Inde- 
pendent Military Air Transport Assn. 

•ACTA’s upheaval occurred after a period of quiet wlicn 
it appeared tliat the industry had settled down as a 
cohesive group under tlie leadership of President A. J. 
Rome. Now Rome lias resigned, along with five of 
ACTA's seven directors. 

Apparcntlv the split in .ACTA lias been building up 
behind tlic scenes for some time, and the support of 
Trans American gave tlic dissidents ciiougli strength to 
take over. —Washington staff 
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Runway Barriers Planned for Bombers 


Impressed by gear’s effectiveness in saving jet 
fighters, USAF plans barriers for B-52. B-47. 


By Evert Clark 

Ait I-'orcc plans to extend tlic use of 
nimvay barriers to medium mid lie.ivy 
bombers bclon|ing to tlie Strategic Air 
Command. 

It also is developing a stronger bar- 
rier for larger, faster figbter aircraft 


Dci'clapincnt of barriers for larger 
.iircraff is an oiitgron th of the succcss- 
tnl use of 500 cliain-tipc b.irricrs at Air 
l oTcc b.isc.s tluinigluiiit tlie norld. The 
.^ir Research and Deiolopmcnt Com- 
mand estimateel last sscck that the 
harriers sased US.Vl' STS million in a 
15-month period ending Aug. 1. 

Van Zclni .Associates, Inc., of Balti- 


more. Md., has a contract for design, 
prolot;pe manufacture and testing of 
the bomber barriers. Testing will be 
carried out b\ USAK at Kduards AI B 
under contractor supervision. Target 
date for completion of testing is De- 
cember of 1957. 

Mid-1957 Test 

•All-.American Engineering Co. of 
Wilmington. Del., is dcicToping tlie 
svsteiii for lieasy fighters. 

I'liis ssstem is due to be tested bv 
niid-1957. 

Both developments arc being siipct- 
Msed b\ the Catapulting and Arresting 
Section of the lvqni|)meiil Laboratory 
■It Wright Air Deselopmciit Center. 
Scetion chic-f is Capt. John E. Snon, 
«ho helped develop tlic first riimiay 

iicctmg depot after short runnais in 
Korea and Japan caused an exccssisc 
liimibcr of crashes. 

llic bomber Immer system will use 
linear friction Ejie brakes. A cable will 
drag a brake along a 1.000-ft. braking 
surbicc which )xirallcls the runnay. The 
surface ptolxiblv will he similar to that 
used in auto .mt! aircraft svhccl brake 
linings. 

Braking Force 

Braking force of the bomber ssstem Is 
c.xpcctcd to be 115.000 lb. Peak brak- 
ing force for the chain barrier is around 
-10.000 lb., and that cannot be aus- 
laincd. 
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Tile chain-type barrier is actisaE'd 
when the nose ivhecl of the landing air- 
CT.ift engages a nylon barrier stretched 
tlirec feet high near the end of a run- 
way. Nylon ribbons running vertically 
to a steel cable flip the cable up and 
over the aircraft’s main wheels. 

the plane rolls forward, hr o pins 
anchoring the cable to two posts arc 
sl'carcd off, allowing the cable to drag 
■450 ft. of ship's ancliot cliain. 'Hic 
drain, stretched along each side of the 
umway. uciglrs 100.000 lb. 

Since the first barrier ss-as installed in 
JaiMii in Match 1955, barriers hare 
been used to stop T-55s, E-SOs. E-S4s. 
F-86s. modified F-89s and F-lOOs with- 
out external tanks. F-86Hs with tanks 
also har e bccit stopped. 

Tests with Convaii F-102s have in- 
dicated that current chain barriers will 
not be adequaE- for heavier fighters and 
intcrcc|)tor8 with their much higher 
kinding speeds, 

Why Failures Occur 

An .ARDC study of 15 moirtlis of 
e|)eration showed that tlic 500 USAF' 
barriers ncrc used 527 fiines. In 205 
eases, the barriers functioned perfectly 
and the damage ii'as confined to the 
aircraft undercarriage, 

lire studs' also shou ed: 

• 111 85? of the 327 cases, failure was 
due to pilot error. For example, leav- 
ing a dive brake demn can deflect the 
cable so that it docs not engage in 
main landing gear. 

• In 11% of the cases, the aircraft en- 
gaged the Isarricr at a speed too slow 
to need a barrier, and some minor dam- 
age resniEd. 

• In 12%, failure of the barrier was due 
to maintenance and installation ptob- 

• In 11% of the total, misses were not 
sufBcicnth- explained fo determine the 

Barrier Costs 

-ARDC estimated that repair costs to 
the 205 aircraft at S1.200 each (5600 
for labor and S600 fo: parts), or a total 
of 5246,000 as compared with the SS2 
million it would liavc cost to replace 
the planes. 

Current barriers, incorporating minot 
lefiiicmcnts since the first one, arc in- 
stalled at a cost of 510,000 each and 
have paid for thcmsch’cs within 1 5 days, 
ARDC estimated. 

Until recently chain barrien were 
manufactured by tire Acme Precisian 
Products Co. of Dayton. Ohio. .Ad- 
vertisements for a ncss' production con- 
tract produced hvo bidders. Acme and 
the Snow Manufacturing Co., of AA'est- 
wood, N. J„ a division of the Ferdinand 
J. Snow Machine Tools Co. 

Mr. Snosv is a brother of Capt. Sno«', 
who helped to develop the runway bar- 
rier sysEm. 


ARDC Establislies New Agency 
To Counsel Small Businesses 


Wasliington— .Air Force’s .Ait Re- 
seatcli and Development Command has 
established a new agency to prosidc a 
one-stop counseling service tor small 
business. 

lire agency, designated the Exccuti' C 
for Small Business, is located in the 
Directorate of Procutement at .ARDC 
FJeadquarErs in Baltimore, Md. It is 
headed by John C. Eidcii. former ad- 
ministrative officer in the Office of the 
Director for Research and Dcsclopment, 
Headquarters. US.AF. 

One small business specialist Mill be 
designated in the |)n)cuteinciit direc- 
torate at each of 1 1 .ARDC centers and 
at ARDC Field Dcsclrspmcnt Offites 
in Neu’ York, Los .Angeles and Boston. 
•ARDC hopes cscntually to have a spe- 
cialist in Chicago, where there is no 
field office now- 

•ARDC defines a small business as one 
which IS not dominant in its field and 
which-togetber with its affiliatcs-cm- 
plo's fewer than 500 persons. It also 
will accept as a small business any firm 
so dcsignaEd by the Small Business 
Administration. 

Change in Attitude 

The SciiaE Small Business Crmimit- 
tcc said it ‘■welcomes the .Ait Force an- 
nouncement of it.s siKcial ptogtam to 
stimulate small business participation in 
(research and dcselopment) work and 
recommends that the .Anny and Na\y 
nlso place special emphasis on tliis jsar- 
ticirlar procirrcmcut actisaty." 

In Fiscal 1956. the committee said, 
onlv 5.7% of US.Al’'s research and dc- 
sclopmcnt business went to small firms 
as compared with 9.4% for .Amiv and 
9.9% for Nas y. 


Boeing Takes Option 
For Bomarc Plant 

Seattle. Wash,— Boeing Aircraft Co, 
has taken an option to bus' the Ford 
Motor Co. plarit at Richmond, Calif., 

Erceptor missile. 

William M. Allen, Boeing president. 


for a missile facility. 



Ill ptc'ioiis tcstimoiiv before the 
committee, -Assist.mt Secretary of the 
Air Force for Materiel Dudley C. Sharp 
classified research and devclo|)mcnt as 
tlic tspe of government procurement in 
which small business was nut qualified 
to participate. 

I be report said the committee, 
licaded by Sen. Jolin Sparkman 
(D.-.Ala.l, "has long felt that rcsc-arch 
and dcvcbpmciil should be a fertile field 
for small business. ... It is to be hoped 
that the steps being taken bv tlie Air 
Research and Development Command 
will bring about a substantial increase 
in the number of contracts going to 
small firms." 

It added; 

"F'omicrly one noted a defensive at- 
titude. . . . They seemed much more 
concerned with maintaining a shitus 

No 'Paper Program' 

The iKrccntagc of prime contract 
business suit.ibic to small firms that 
actually went to sntall firms steadily 
drop|)cd from a figitre of 74% in I'iseal 

1955 to api>roximatclv 68% in the 

1956 fiscal year. 

On subcontracting, the committee 
noEd that "present plans can channel 
much work to qualified small finns. but 
no program carries on automatically. 
Major prime contractors should be 
thcckcd periodically to prevent the snb- 
contracting operation from becoming 
tnereh' a 'paper program'.’’ 

While the military departments and 
other agencies formerly spoke "dcri- 
sis eh' andconE-inptuously‘’of the Small 
Business .Administration, the commit- 
tee pointed out that this attitude has 
changed, and that there is now dose 
liaison and cooperation with the small 
business agciiey. 

Caution from Committee 

Despite the encouraging projects tliat 
base recently been pronroted in the 
military scn’iccs, the committee cau- 
tioned; 

"Tliere is no room for complacency, 
since there is presenth greater competi- 
tion for military contracts than ever be- 
fore; large firms arc actively seeking 
contracts which were once almost the 
exclusive dontaio of smaller producers. 
Thus, there is a greater urgency for cf- 
fcctii e small business programs, since it 
is unis'etsallv recognized that these 
small firms are not only essential for the 
domestic economy’s well-being, liut 
their facilities arc indispensable in 
case of anv future mobilization emer- 
gency." 


AVIATION WEEK, November 12, 1954 


27 





I?:? 


Air Force Plans Budget Increase 
For Contract Technical Services 


Washington— USAi'”s budget esti- 
mate for Contract Teclinical Services in 
Fiscal 1958 will run in excess of Sill 
million. 

The figure, up about 24% from the 
S90 million spent in Fiscal 1957, reflect' 
the Ait Force’s continued shortage of 
skilled personnel to keep modem, com- 
plex w'Citpon systems in combat readi- 

F'ast incorporation of new aircraft- 
such as the Century-series fighters and 
the B-52 intercontinental bomber— their 
electronic equipment and the low rc- 
ciilistment rate of Air Force technicians 
have combined with USAF"s growing 
size to create new opportunities for in- 
dustry experts- 

With the advent of mote complex 
weapons, including guided missiles, and 
the expansion of aircraft control and 
warning facilities, the trend can be ex- 
pected to cantimic. 

Now almost nine years old, the Con- 
tract Technical Serx’ices program was 
shaken down last May with the issu- 
ance of Air Force Regulation 66-18. 
World-wide supersusion of the pro- 
gram was turned over to the Directorate 
of Maintenance Engineering, Head- 
quarters, USAF. 

What Contractor Provides 

Cost of the service from Fise.il 1950 
through 1957 has climbed from $6 
million to $90 million. 'Ihe eight-year 
total is equivalent to the cost of 492 
F-lOO aircraft at $750,000 each, or 
1 50 B-47 medium jet bombers at 
$2,450,000 each. 

Currently, the Air Force has 1 56 con- 
tractors working on the progr.im. with 
rcpicscntati'cs scattered all over the 
world. One of tlic major maintenance 
projects of CTS is the Aircraft Control 
and Warning sites of the Air Defense 
Command. The work is divided be- 
tween Pliilco and tlic Radio Corpora- 
tion of America. 

Tlie contractor provides fi'c men at 
each site, manned under normal cir- 
cumsFanccs by 50 to 1 10 Air F'orce per- 
sonnel. 

In addition to a site engineer, the 
company pro'idcs radar, communica- 
tions and diesel exports to work sidc-by- 
sidc with USAF technitians, 

Under the CTS program, tlie con- 
tractor does not confine liis interest to 
products of his own company, lie is 
hired to help the Air Force keep the 
system in operation, regardless of who 
made the components. 

At the present time, tliis procedure 
does not apply to weapon systems, but 
USAF' believes the rn'cliition of CTS 


es'entiially will lead to a program pass- 
ing responsibility in this field to the 
prime contractor, under a special CTS 
contract- Until then, weapon system 
teams will be pros’ided for aircrew in- 
doctrination by the component makers. 
Types of Personnel 
Here it is important to draw USAF's 
distinction between the types of person- 
nel pros ided under the CTS program: 


ploye representing a manufacturer of 
USAF’ equipment. He is under contract 
to the manufacturers but assigned to 
USAF for duty. 

• Contract technician is an employe 
representing a commercial firm (such as 
Philco or RCA) under contract to the 
concern but assigned to USAF’ for duty. 

• Field sorvtcc representative is an agent 
of a manufacturer or commercial con- 
cern who provides company administra- 
tion to. or product liaison with, the 
lustomcr or user of the company’s prod- 

USAF' spokesmen also emphasize that 
the CTS program should not be con- 
fused with contract maintenance, which 
provides a complete package based upon 
a work specification. 

This is applied notmally in the IR.AN 
program and docs not involve tcclinical 
work performed by US.AF’ personnel. 

Effective at the beginning of Fiscal 
1957, the Air Force put all contract 
tcclinical services under a separate serv- 
ice contract. Previously, the sctsiccs 
were pros’ided by the manufacturers un- 
der terms of their production contract, 
which included a fee for the scrsice 


Melbourne — Australian go'emnicnt 
officials have admitted privately tlia* * tlic 
results attained with missiles at the 
Woomcra Missile testing range have 
not justified large research expense. 

•AustralLi is a partner in British re- 
search work on missiles, and has spent 
as its contribution more than 5100 mil- 
lion. a large sum considering the popu- 
lation of Australia is 9.5 million. As a re- 
sult discontent is rising in Australia, 
and pressure is developing to force the 
government to rcs'ise its agreement with 
the British Ministry of Supply. 

Australian military experts arc "on- 
dering whether Australia ought not to 
associate itself with the U.S. missile 
program, which Australians consider in 
a more advanced stage in its practical 
preparedness than British work. 

Unusual sccrccv is being maintained 


figured as overhead or a percentage ot 
the cost- 

Thc shift away from this plan actually 
began in 1950 when the USAF started 
its post 5\’orld War II influx of new 
equipment and found its skill levels 
spread thin. 

In the vears since, the need for Con- 
tract Technical Sen ice h.is grown stead- 
ily as more new and complex equipment 
has been introduced and the rate of 
turnover of military maintenance per- 
sonnel has lowered USAF’s skill level. 

Under tlic terms of AF'R 66-18, each 
major command must have a central 
office to control the CTS program. The 
command must budget and provide 
funds for all of the service required on 
its equipment. 

The amount of detail required from 
each command in submitting its CTS 
requirements has been substantially in- 
creased. Tliis forces a careful survey to 
justify the requirements and provides 
both the command and headquarters 
with statistics on what is ncMcd. 

Army Orders Six 
YH-40 Helicopters 

Fort Worth, Texas— U. S. Army has 
ordered six YH-40 turbine-powered 
helicopters from Bell Aircraft Corp. for 
field service testing. Several additional 
test programs will be started when the 
aircraft arc delivered. 

The new order is in addition to three 
experimental XH-40 models, the first 
of which has made its initial flight 
(AW Nov, 5, p. 23). 

Production versions of the new heli- 
copter will be used by the Army for 
ciacuation and utility missions. The 
aircraft will have a cruisin| speed of 
100 knots and cam- a pavload of about 
1.000 lb. Tlic YlT-40 is powered by 
a Lycoming T53 engine. 


at Woomcra, some Australians main- 
tain, onlv to hide the fact that no real 
achievements arc being made. According 
to well-informed sources, the trouble 
is the Siimc as that experienced with 
British aircraft manufacture. A nimiber 
of apparently brilliant ideas were 
brought to a sFage where extrcmciv 
costly testing is proving most of them 
to be impractical. The long distance 
between Woomcra and England in- 
creases the cost of the venture as every- 
thing has to be transported each way. A 
fleet of aircraft is being used for this 
purpose. 

It is understood that the degree of 
cooperation between the '’arious British 
aviation manufacturers as well as clct- 
tronic equipment manufacturers and 
others established at Woomcra is highly 
unsatisfactory. 


Australians Critical of Woomcra 
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Nine-Month Aircraft Earnings 
Reports Generally Show Rises 


Nev'' York— Aircraft industry sales 
and earnings for tlic first nine muntlis 
of 1956 moved gcncialK iipnard. with 
some individual companies setting all- 
time’ liighs. Some companies, how ever, 
reported sales had increased, but c-ani- 
ings had Fallen. 

Curtiss-Wright Coqi. reported a net 
profit of ne-ariy $31 million for the 
nine-month period, an increase of 
about S7 milfion from 1955. The re- 
port caused a spurt in Curtiss-M right 

Consolidate'd net sales of General 
D'lianiics Cotp. for the nine months 
were higher than all of 1955. and sales 
and e-arnings vvcrc higher tliaii aiiv com- 
parable iKtiud in the corporation his- 
torv- Lockheed .Aircraft Corp. b.icklog 
rose to 51.5 billion. 34% higher than 
a year ago. but s;ilcs and earnings were 

Botg-\\'anicr's eaniingv were down 
from List vear, $21,765,742 compared 
with $26,076,149 in 1955. but this 
was Liid to tlic effect of the steel 
strike, a "difficult price situation" in 
appliances, automobile cutback.', re- 
duced home building and a lag in tlie 
farm equipment industry. T'nc com- 
pan)' said sales of aircraft equipment 
increased. 

N'ine-niontlis financial reports in- 
dnded: 

♦ l/icklieed Aircraft Cot]), sales of 5514 


million "’ere 2.2% below last year, and 
earnings of $10 million or $3.83 a share 
were lower than the $13 million and 
$4.75 a share figures rejiortcd for tlie 
same 1955 period. Development costs 
for the Elcctra transport eaused tire 
lowered earnings. 

• General Dvmamics. bales totaled $691 
million, compared with $506 million 
for the .same period last vear. Net in- 
tonic of $21 million or $4.13 a share 
included a iion-re-curring profit of $2 
million from the sale of the Stromberg- 
Oirl.'on Broadcasting Corp. Net last 
vear was $13 million or $2,69 a share. 

• Cnrtiss-Wriglit Corp. announced net 
profit of $30,912,561 compared with 
$24,012,855 for the same period last 
v-ear. The company s,iid unfilled orders 
of Curtiss- Wright and subsidiaries 
totaled approximatciv S770 million as 
of Sept. 30. 

• Boig-Waniet Coqi. re-ported carn- 
mgs of 521,765.742 or 52.47 a share 
compared with $26,076,149 or $3.29 
per share last vair. Nine-month eatii- 
ings for 1956 included B-W's York 
Division for the first time, 

• Avco Manufacturing Coqs. an- 
nounced a loss for the nine months of 
$3,499,529 after a S16 million reserve 
for losses was taken out of earnings. 
.Avco .iiniounccd it would sell its ap- 
pliance divisions and eoneentrate on 
defense work. 


• Firth Sterling reported sales 30% 
above flic first nine iiiootlis of 1953. 
Net income was $567,700 compared 
with 1935’s 508,000. 

• Associated Spring Coqi- earned $2.- 
341.599 for the nine months, a gain of 
3% over last year’s $2,264,884. 

■ Boeing .Airplane Co. announced a 
quarterly cash div idend of 5.25 pet share 
j)Kis a stock dividend of 2%. Sales 
for the nmc-montli period ending 
Sept. 30 were $671,628,000, an increase 
of $82, 912,000 over the similar period 
last year. Net earnings were $22,971,- 
000 as compared with $20,553,000 for 
the first nine months of i955. Total 
backlog as of Sept. 30 was 53.250,000. 

• Air Reduction Company, Ine. net in- 
come of Sil.608.6S8 for the first nine 
months was higher than the entire rec- 
ord-high 1955 net and 29% above the 
88.354.767 net for the same period last 
vear. Sales at the tlitee-quartcr mark 
were $125,780,975 compared with nine- 
month sales of $109,534,996 in 1955. 
Quartcrlv dividend vv-js $.50 per share. 

• Chance Vought Aircraft Inc. Iiad a 
net income ot 51.994,858 on sales of 
$77,147,535 for the first nine mouths. 
Backlog is $489,400,000. 

• General Controls Co. reported nine 
months sales of $20,014,641 as tmn- 
pared with $19,249,458 for the same 
period last year. Net income was Sl.- 
011.472, down from last year's $1,136.- 
664. llovvcvet. company officials expect 
fmirtli-qiiartcr income to pusli the 1936 
total above the all-time high of 1955. 

• Kavsneer Co., alnmimim fabricators, 
had a sliarp increase in third-quarter 
earnings which brought net income u|) 
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to S925.S95 for the first nine months 
of 1956. O'er tlic same period last year, 
earnings were $1,482,596. 

• Bell Aircraft Coip. reported a slight 
iiicrcase in sales and a slight decrease 
in net income for the nine-month pe- 
riod. Sales ncrc SI 56.197.799 emnpated 
nith S154.502.405 for the same period 
in 1955, Net income «as $4,489,053 
with income in the same period hist 
year amounting to $4,547,756. Per 
share earnings for the first nine months 
of 1956 were S1.73 compared to S1.75 
per share earnings for the three quar- 
ters of 1955. Backlog of unfilled orders 
at Sept. 29 was $175,000,000 compared 
to S241, 000,000 for the like period of 
hist year. 

Dividend payments; 

• Ryan .Aeronautical Co. declared a 
quarterly di' idciid of 10 cents per share 
phis an cxtr.i dividend of 10 cents pet 
share on common capital stock. 

• Fairchild Camera and Instniiiicnt 
Cor]>. 25 cents per share casli dividend 
payable Nov. 22 to stockholders of 
record New. 1. 

• Beech Aircraft Coip, 50 cents payable 


Oct. 26 to stockholders of record Oct. 
16. 

• Setvoniccliunisiiis Inc. lU cents pin- 
able Nov. 15 to stockholders of record 
Nov. 1. 

• Acroqnip Corp. a 10-cent dividend 
payable Dee. 5 to stockholders of record 
Nov. 15. 

• Aro Equipment Corp. 25 cents pav- 
able Oct- 15 to shareholders of record 
Oct- 5, 

Processing Begins on 
Data for Curtis Study 

AA'asliington— Data comprising the 
l.irgest and most coniprchcnsivc survey 
of business, prisatc and agricultural 
aircraft activities yet made is being 
processed for presentation late next 
month to Edward P. Curtis, President 
Eisenhower’s s|x:cial assistant for avia- 
tion facilities planning. 

The information was collected during 
II 48-hour survey of genetiil aviation fly- 
ing made at 900 selected eommcrcial 
and municipal airports throughout the 


U- S. by approximately 1,000 volunteers. 
-About 240,000 questionnaires were dis- 
tributed by the General .Aviation Facili- 
ties Planning Croup, comprising the 
leading organizations representing pri- 
vate. business and agricultur.il pilots 
and operators. 

More than 100,000 questionnaires 
have been returned and arc being tabti- 
latcd and analyzed by data processing 
machines. 

'11ic survey, directed by Booz, Allen 
dr Hamilton, a research firm tctaiiied 
by GAFPC. is designed to aid Mr. 
Curtis in deciding future facilities re- 
quired bv general aviation, lliis catc- 
gorv comprises all activities not involv- 
ing airlines or the military sers-iccs- The 
survey covered 15% of the nation’s 
6.000' airports and is expected to pro- 
\ ide the most up-to-date and most iiccu- 
r.itc infonnation as-.iilablc tclating to 
private, business and agricultural flying. 
Industry and goscnmient planners h.ivc 
often stated tfiat lack of such data lias 
been a serious handicap in determining 
general aviation’s true role in the overall 
industry picture. 



Fouga Magister Trainer in Production 

Foiiga CM 150R Magistcr jet baiiicts arc in production at .\it-Fouga factors at BbgnJC. France. Of the 325 airjibiies of this hysc to be 
built, 195 arc for French air lorcc. Expcrinicntil versions, the CM !7l and 172. will be powered br- lire Tuthomcca Gabizo turbojet of 
2,500 !b. thrust. First cvpcrimenhil prolnhpc will male its maiden flight soon. It is destined lot high altitude testing of the engine, which 
lias reached 55,600 ft. with aftcrburiicr in a Canberra K-st bed. 
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RB-66 Refueling 

Douglas B-66B bomber. RD-66B and RB-66C tccontiaissance versions, liave refueling capabilities built ill. Probe and drogue method is used. 
All example ot range extension using refueling: 6-66 refueled 875 mi. east of Hawaii on a 2.560.ini. flight from Long Beacli, Calif., to 
Hawaii. B-66 series aircraft are in 600-700 niph. class, designed to operate up to 45.000 ft. altitude. 


CAB Blames Stall 
111 Executive Crash 

AA'ashiiigton— .A low altitude skill 
caused tlic fatal trash of an exccutii’c 
Lockheed PV'-l on Long Island last 
January, according to tlie Civil -Aenv 
nautics Board. 

llic P\'-I trashed eight minutes 
after taking off from NiacArthiir Field 
oil a flight ill which a iieu- pilot was 
to be checked out for the Swiftlitc 
Aircraft Corp.. which owned tliv iiir- 
Cra/t. Swiftlitc is a subsidiary of Cities 
Service Oil Co., and the three pilots in 
the aircraft were cmploi cs of the emn- 

.After takeoff the aircraft was seen 
a\*cr Sinitlitowii, Long Island. N. A’.. ,it 
an altitude of 2,500-5.000 ft. Wit- 
nesses saw the P\'-l dip down and pull 
up. then fall off to the left, make ri'o 
or three turns of a descending spin! 
and crash about three miles west of 
Smithtown. .All three pilots were 
killed. 

1 he CAB found that the pilot ap- 
parently let the aircraft stall while 
pr.ictieing familiarization maneuvers 
and that the stall ocairrcd at an alti- 
tude too low to permit reenvorv. 

San Francisco Wins 
Airporl Fee Fighl 

.Sau Francisco— Sail Francisco Inter- 
national .Airport has won its long fight 
to peg iiir|>ort use fees high enough to 
meet costs of operating the airfield. 

Nine airlines have agreed to nego- 


tiate lieu- contracts which would c.dl 
for higher fees and— for the first time— 
would permit adjustment of the fees 
bi meet rising costs- Flics also iigrccrl 
to higher interim fees until the con- 
tracts -ire niirked out. 

Tlic fees cover use of tlie field and 
the terniiiial. 

File voluntary settlement ends a 
luttle oset fees sshich the cits took to 
the U S- Supreme Court. The city at- 
tempted uiiMiccessfulls. through the 
Courts, to modify the 20-scar Tease it 
signed in the 1940s with trims World 

riiis lease, and one ssitli United, 
called for loss- fees which no longer svete 
eommensurate svith the s-arioiis facilities 


Washington— Last sssek's congies- 
sional elections "ill bring fess- cliaiiges 
ill the cis'il and iiiilit.iiy asi.itioii lead- 
ership oil Capitol Hill. Tsso notable 
exceptimis; 

• Sen. James Duff (R.-Pa.l, a top de- 
fender of tlie Kiseiihoss-cr .idmiiiistra- 
tuiii’s .liqio'ser progr.im, svas defeated. 
Duff Ills been an actisc member of the 
•Armed Scrsiccs Committee and the 
.Airposver Siibcimimittce. headed bs' 
Sen. Stuart Syiniiietnn (D.-Mo.i. His 
defeat probably will ss e.ikcn liis role in 
the drafting of the subcommittee’s re- 
port later this fall. F.xtcnsisc lie.itiiigs 
svcrc held last summer, but the report 
was postponed until after the election 
ill a move to make it non-political. 


used bs' the airlines, the aiqiort con- 
tended. 

.Agreement to negotiate ness- con- 
tracts came from I’W’.A. United. .Ameri- 
can. I'lsing I'igcr, Pan .Amctic-.m, Q.in- 
tas. Slick. Smithssest and Western. 
Three lines u.sing the airport held 
back— California Central. Pacific Sinitli- 
west and Japaii— but the airport docs 
not expect llicni to hold out. 

The airline may have cajiitulatcd at 
this time bcc-ausc attention is focused 
on the imptnsed airport faeilities that 
svill be added if a S25 million bond 
issue is appriised— iinproscnients sshich 
the city said uoiild svideni the gap bc- 
tss'cen what the iiirliiics gel and svhat 
they p.iy for it. 


• Rep. Desvey Short (R.-Mo.), r.iiiking 
Repulilicau on the House .Anned 
.Sersiees Committee and a seteraii of 
24 years in Congress, apparently svas de- 
feated by ,1 young Democrat, Charles H. 
Brown. Short lias given strong .support 
to both US.AF's strategic air program 
and the Navy's cotricr program. 

Issn other highlights svcrc; 

• Sen. Warren Atagmison (D.-W'ash.l, 
chairman of the Senate Commerce 
CoimirittLC. svas re-elected Iw a ssveep- 
iiig majority- He sponsored Joseph 
.Adaiiis as a member of the- Civil .Acro- 
niuitics Board. 

• Jacqueline Coehtaii, asiatrix and 
svife of -Atlas Corp. president T'losd 
Odium, svas defeated in her try on tlie 


How New Congress Will Look 
In Wake of Last Week’s Election 
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Republic-.m ticket for tlic seal of Soiitb- 
ern Califotnin’s 29th District by Demo- 
cratic Judge D. S. Smind. an 
American-born Hindu- The seat has 
been held by a Republican, Rep. John 
Phillips, for 14 years. 

Committee Picture 

This is the picture for congressional 
committee on civil and military a\-ia- 

• Senate Commerce Committee. In 
addition to Magnuson, the four other 
Democrats up for re-election won; A. 
S. Mike Monroncs- (Okla.), chairman of 
the Aviation Subcommittee; Sen. 
George Smathers (Fla.), Sen. Sam 
F.rvin (N. C.) and Sen. Alan Bible 
(Ncv.), protege of the late Sen. Pat 
McCarran u'ho co-authored the 1958 
Civil Aeronautics Act. Tlic only 
change on the Democratic side will be 
Sen. Price Daniel whose election as 
Texas governor leaves a vacancy. 

On the Republican side. Sen. John 
Marshall Butler (Md.) was re-elected, 
but Sen. Duffs defeat leaves a vacancy. 

• Senate .\nned Ser\-ices Committee. 
Tlic defeat of Duff and Sen. Herman 
Welker (Ida.) leaves two vacancies for 
new members on the Republican side. 
On the Democratic side, the only 
member np for tc-clcction— Sen. Ersin, 
a member of the Symington Subcom- 
mittee on Aitpower-was victorious. 

• House Commerce Committee. Tliere 
will be five changes in the leadership 
next s’car, three of them caused by 
the deaths of Reps. Perev Priest 
(D.-Tenn.l. William Granahan 
(D.-Pa). and Carl Hinshaw (R.-Calif ). 
in addition, Rep. .^^tllur Klein 
(D.-N-Y.) and Rep. James Dolliver 
(R.-Ia.) has'C been replaced. 

Rep. Oren Harris (D.-Ark.) will step 
into the chairmanship. Rep. John Bell 
Williams (Miss.) and Rep. Peter Mack 
(III.). Other top Democrats on the 
Committee, "’cre rc-clcctcd. Rep. 
Charles Wolverton (N. J.). ranking Re- 
publican member, and three other top 
Republicans, Rep. Joseph O'Hara 
(Minn.), Rep. Robert Hale (Me.), and 
Rep. Joim Hcselton (Mass.), were re- 
elected. 

• House Armed Services. The entire top 
Democratic leadership was re-elected, 
including Rep. Carl. Vinson (Ga.), 
chairman; Rep. Oserton Brooks (Ala.). 
Rep. Paul Kilday (Tex.). Rep. Carl 
Durham (N. C.l, Rep. L. Mendel 
Rivers (S. C-). Rep. Philip Philhin 
(Mass.) and Rep. Edward Hebert (La.). 

Short’s defeat will make Rep. Leslie 
Arends (111.) the top Republican on 
the committee. Rep. W. Sterling Cole 
(N. Y.) and Rep. Leon Gavin (Pa.), 
two other Republican membcR. were 
rc-clcctcd. but Rep. Leroy Johnson 
(Calif.) was replaced bv a Denmcrat 
from California’s 11th District. 

• Appropriations Committees. The 


leaders on commercial and military 
asiation appropriations were all rc- 
clcctcd. On the House side, this in- 
cludes Rep. Clarence Cannon (D.-Mo.), 
Rep. George Mahon (D.-Tex-); Rep. 
Harts Sheppard (D.-Calif-); Rep. Albert 
I'homas (D.-Tcx.); Rep. Prince Preston 
(D.-Ga.); Rep. Daniel Flood (D.-Pa.); 
Rep- John Taber (R.-N. Y.); Rep. 
Ricliard Wigglcsworth (R.-Mass.); Rep. 
Etrett Scris-nec (R.-Kans.); and Rep. 
Cliff CIcsengei (R.-Ohio). 

On the Senate side. Sen. Lister Hill 
(D.-.41a.), an aggressive advocate of 
;'irposvcr and the only high-ranking Ap- 
propiations Committee member up for 
re-election, won his hght. 

Other key aviation figures re-elected 
include Rep, Emanuel Celler (D.- 
N. Y,), who heads the Judiciary Sub- 
committee investigating monopoly 
aspects of air transportation, and Rep. 
Melvin Price (D.-Ill.). a vocal critic 
of the aitpower policies of Secretary of 
Defense Charles Wilson. 


Lockheed to Enter 
Nuclear Research 

Palo Alto, Calif.-Lockhccd Missile 
Svstems Division will enter the field of 
atomic research. This research will be 
conducted at Stanford Industrial Park 
in a 14,000 sq. ft. building expected to 
lx; completed next year. 

The nuclent faciliti svill be a aero 
posvet assembly, defined as a reactor 
that does not have cooling equipment, 
so that it can onlv be operated fqr short 
periods of time. The assembly, which 
will be located in a room about 25 ft. 
below ground, will be part of a lab- 
oratorv where experimental reactor 
components will be assembled for test- 
ing under simulated opemting condi- 

In addition to the zero power as- 
semblv, the new laboratory will contain 
at ground level, a thrcc-million-volt 
Van dc Ctaaff high-current, horizontal. 


Finland Orders Gnats 

London— Finland has signed a contract 
for Folland Gnat fighters with deliveries 
to begin next 'ear. Order for Bristol 
Orpheus powered Gnat follows S8 mil- 
lion order bv Indio pbced in September. 

Order includes spates and spate en- 
gines. Bristol announced Orpheus 2 
which vixll go into production for Gnat 
next year has completed its 4.520 lb. 
thrust tvpc test. Company said that in 



positive ion accelerator, which will be 
used for research and development en- 
gineering of reactor components and 
systems of components. 

$10.7 Million Program 
Set for Wayne Major 

Detroit— \Vavnc County Major Air- 
port has announced a SIO.721,228 con- 
struction program, including a tcrnsinal 
building with hotel accommodations. 

Letov C. Smith, county highway 
engineer and manager of Wayne 
County Major, said construction will 
start next spring and will be completed 
by October of 1958— the approximate 
date of American Airlines shift from 
W’illow Run to Wayne Major. 

Included in the program is an en- 
trance drive to the terminal from the 
Edscl Ford Expressway, but constrnc- 
tion on this turnoff will nt)t start until 
1959 and will take an additional SI 
million. 

Construction will be financed by 
federal, state and county funds |)his 
S3-5 million from revenue bonds to be 
issued next year. The federal govern- 
ment will contribute $2,335,614. the 
state of Michigan 51.25 million and 
the county 52,585,614- All but S3.- 
320,000 has been committed and this 
sum is expected to come in the 1957- 
1958 budgets of federal, state and 
county governments, according to 
Smith. 

A total of 512 million has already 
been spent on the airport which is now 
used bv Pan American M'orld Airways 
and a number of non-scheduled airlines. 
American Airlines and the KLM Royal 
Dutch Airlines plan to move from X\'il- 
low Run. 

'Ilic terminal building will be four 
stories high- 

Persons leaving on an airline will 
enter the building from a tamp which 
takes their automobiles to the front 
door. Ticket counters and biiggagc 
facilities are located just inside the 
front door. Another toad, under the 
entrance ramp, will pass by the exit 
door of the tenninal. Incoming and 
outgoing traffic will not use the same 
doors. 

On the third floor there will be 48 
single rooms with baths for persons 
spending the night at the airport. Con- 
ference rooms with facilities for .serving 
meals will he located on the third floor. 

Paved parking for 3,000 vehicles 
will be provided and a 600-ft.-long 
'■finger" with spaces for boarding and 
leaving six aircraft will be built. 

Accordine to Smith the program will 
complete aU planned items for aircraft 
landing facilitics-but the major runway 
can still be lengthened from the citr- 
rent length of 7,892 ft. to 10,000 ft. 
if new jet airliners require it. 
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"Eternal vigilance 
is the price of liberty’’ 

John Pliilpot Curran 


An ape phr.ise over 150 years ago. . .equally apt today. The need 
to be ever watchful, ever prepared, has not diminished with the years. 
Eternal vigilance will always be the price of liberty. 

At Rheem. as prime contractor to the United States Government 
and sub contractor to other industry leaders, we are proud to take part 
in maintaining this vigil Our integrated Government Products 
facilities are presently in quality production on air frames, missile and 
jet engine components, airborne ordnance, electronics 
and ordnance material. 

Rheem personnel and facilities ate geared to precision research, 
engineering and production, and our quality control has achieved an 
enviable record of low unit cost and on-time completion schedules. 



YOU CAN RELY ON RHEEM 

Rheem Maiuifactucing Company • government products division 

DOWNEY, CALIF. • SAN PABLO, CALIF. • WASHINGTON, D. C. • PHILADELPHIA, PA. • BURLINGTON, N. J. 




DESIGN 

PROCUFtEMENT 

CONSTRUCTION 

OPERATION 


. . .for power generation 
...for research 



THE RALPH M. PARSONS COMPANY 
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News Digest 


Humiltoii Standard Oivision of 
Ihiitcd Aircnift Corp. tcccncd CAA 
!|)|)rc«iil for a new lio)low cctnided alii- 
iiiimm ptupdlcr bhidc. It will be used 
«m l.ockbccd Klccfras .md l(i49A Con- 
stellations- The blade has a sr-ntlietic 
s|)oiigt filler for sup|3ort and is nickel 
pl.ttcd for resistance to erosion, 

Nuelens of Navy's first 1.000 iiipli. 
circier figlitcr s(|oadron is training to 
Iv the Chance \'onght TSU-l Cru- 
adcr. To date. li Navs jet pilots have 
Completed a faniiliariziition course on 
tfie plane's cockpit, fuel system, and 
engine and base been briefed by com- 
pim\' test pilots on takeoff, flying and 
Liiding techniques, 

Braailiaii air force will receive M 
lockliecd P2'V-5 Xcptmies by special 
igreeineiit with the U-S, To be used 
primarily for training and coastal patrol 
Kirk, the planes arc part of a new plan 
iir rc-cqiiipincnt of the Brazilian ait 
force. 

NATO’s latest all-weather jet inter- 
ceptors. North .American l'-S6s asscni- 
bled in Itah. arc arrising in increasing 
auinhers at the l'‘irst I'reneh Tactical 
Air l''c>rcc base at Lahr. Ccnnain-. 

Lockheed Aircraft Corp. Marietta 
Georgia plant has begun work on tool- 
ing, fixtures and jigs for its l''-10dB 
Starfightcr and for McDciiineirs l'Mll-1 
ind T-101 Voodoo. 

Marine Squadron A’MF 122 became 
the first marine squadron to qualify 
aboard a korrcstal class carrier and is 
now i)|)crating from the USS Saratogj. 

Lockheed's California Division has 
iccciscd a S70 million Navy order for 
its T2\'-l Seasb.ir, extending produc- 
tion of the two-place jet trainer well 
into I95.S. lire trainer, now undergo- 
ing check flights at the Naval .Air Test 
Center, Patuxent River, Md., is sched- 
uled to enter service with the Naval 
Air Training Command in January. 

Robert f. AVoosls. dc-signer of the 
Bell X-I rocket research plane, the Hell 
X-S. and the P-39, died Nov. 3. ffc had 
(ust been niuned director of cnginccring- 
ing and ales of Bell's -Aircraft Division. 

Hawker Aircraft’s chief test pilot, 
Squadron Leader Neville Duke, is leav- 
iiig the company because of recurring 
effects of a spine injure he reccivc3 
more than a year ago in a Hunter emer- 
gency landing. In 1953 he flew ,i 
Hunter at 727.6 mph. for a world speed 



Bristol Orion Turboprop 

Bristol BE25 Orion turboprop, novv' running on a test bed. will power later versions of the 
Brihmnij 3U0 series- The supercharged turbojiinp develops a conshint -t.-fOO slip, fiuiu 
sea level to 15,000 ft. and has a emising lioiscposicr of 3.700 eshp. at 30.000 ft. Left side 
of iminniintcd engine is shown at bottom. Sixty BK25s iiave been ocdcicd bv British 
Oveiseas .kirwavs Corp. foi Bribamia Installation. It also is scheduled to jioHer the Bristol/ 
Caiiadait project for a 102-scat transatlantic airliner providing nonstop service cadi 
directinn. Hie engine is 9 ft, •* in. long and -11 in. diameter at the intake flange. 
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Eastern Handles Merger Complexities 


Four-year delay in t'olunial purchase approval 
aggravales equipment j)robleni; employes retained. 


By Gli'tiii Garrison 

New York— Eastern Air Lines is about 
lialf-way thrmigli tlic complex process 
of nhsorbim; the personiie]. aircr.ift. 
srounti facilities and roiitc-milcs ac- 
ejuited from Colonial Airlines. 

Eastern officials expect flic integra- 
tion to lie complete b\ tlie middle of 
next sninmcr. .At tliat time Colonial, 
non- kce|)ine its name ns a dis'ision of 
Eastern, wilt lose its identification. 

Constellation ec|nipment v>-itli East- 
ern markings airciids is flying to Bei- 
I'lnda and Montreal oser tlic Co- 
lonial routes. IE this spring, newer 
pl.ines will .serve tlicse points and -Mar- 
tin ■I-0-4S will begin rcplacmg the 
DC-ss and OC--(5- still in Colonial 
colors, wliieli operate between the 2S 
northeastern cities in the former Co- 
lonial svstem. 

Market Potentiol 

Linking Canada and Beimnda into 
its route pattern is the outstanding 
benefit to Easlein in its .icc|nisilion of 
the smaller .lirlinc. and its in.ijoi com- 
jxititise efforts will be made oser these 
mils. Hut increasing Inisine.ss also is 
txpected from other cities on Colonial 
routes that lit handily onto Eastern's 
structure. 

Market potential in the area is eon- 
sidered bv Eastern to be good, with 
industrial desclopmcnt IjEought about 
by the St. Uiwrenec seaw.n projeet an 
iinportaiit factor in the region's ccon- 
oms- Tsiiig the smaller points on the 


Colonial system into Eastern’s hmg- 
haiil pattern is expected to put them 
on a mote profitable ba.sis. 

'liie initial Eastern-Colonial pureliase 
..giecment was made in |ul\ 1952. Eon: 
le.irs paxsexl before final presidential ap- 
pros.il of a second agreement became 
effective lime 1. 1956. During the m- 
terini, the first agreeiiKiit, apprincd by 
the Chil .Aeronanties Board, was dis.ip- 
ptin ed bs I’lesideiit I'.iseiiluiwer in s'icw 
of the Board's additional finding that 
l-astern imlawfiilK eontiollcd Colonial 
stock. I’ollowing a subsequent C.\B 
Office of Compliance rcpsitt. Hie Board 
in .Mav 1955. found that Eastern had 
tenninated such control. The President 
(lien approicd the second agreement. 
Initial Agreement 
When Eastern was free to go ahead 
with the consolidation, the c.irrict faced 
sonic major diffienltics: 

• Obsolescence of Colonial's aircraft 
.md ground eqni|)niciit which had oc- 
curred during the period of waiting. Its 
future imeertain, the smaller carrier 
could make no long-range plans, com- 
mit itself to no major investments. 

• T'r.iining Colonkil’s SOO employes in 
Eastern procedures and policies. .As a 
large, complex orgaiii/ation with 100 
stations in its roiife pattern and Is.OOO 
ciiiplines. Eastern’s methods ,ind equip- 
ment differed gtcalh from Hie rela- 
tiscly simple operation Coloiii.il eni- 
ploves were used to, 

• Need for careful handling of the cm- 
plosc morale problem, so that Colonial 


people would be assured from the start 
that their jobs were protected and their 
opportunities equal with regular Kast- 

• Qualifying pilots in equipment and 
routes they would be flying under as- 
signments based on a meigcd seniority 
list. This involved checking out many 
of Colonial’s 119 pilots on tigger East- 
ern iiirctaft.and some of Eastern's 1,150 
|)iiots on Colonial OC-?s and DC-is. 

• Settling labor union problems nrisiiig 
from the transfer of sarimis classes of 
cmploics. Some uihnii in.ittcrs ate still 
before the National Mediation Board. 

• Kee])ing tlic two airlines tunning 
wliilc integration was takin| plncc. 

Eastern's first job after tlic go-ahead 
came was to find out cxactls what sliape 
its new properti w-as in, and a svirscy 
team of department heads toured the 
Colonial s\-stem. Ilicy found that Co- 
lonial had been forced to let some 
things slide during tlie waiting period. 

Detail Survey 

'Ilie te.im rode in a Carey limousine 
between Colonial stations, most of 
wliicli are 60 to 120 mi. apart, and 
carried tape measures, e.iincras and 
other equipment for an incli-by-incli 
snrvcv. They found an immediate need 
.it iiiiim stops for equipment to handle 
new .liiplancs; passenger steps, encigiz- 
ets. mimermis ramp items as well as 
office facilities. 

fiiiptoscmenf of Colonial |round fa- 
cilities alone will cost about S2 millimi, 
according to Eastern’s treasurer, 'Iliomas 
E. Crciglitoii. 

rlie siin-cs turned up main iinpor- 
t.int differences helwcen Colonial and 
Eastern ]sroccdiircs. h'or c.xainplc. Co- 
lonial passed control of sisace among 
scseriil stations, whereas only one East- 
ern .station controls sp,ice for each flight. 
Message ssstems were different in codes 
and stmefure. Tcletspe equipment re- 
quired cliaiigcovcr. and as of Nov. 1 all 
former Colonial st.itions except Mont- 
real and Ottawa iKgrm using the SI-D-1 
tcictvpc standard with Eastern. 

Bv was of illustration, the agent at a 
Colonial flag stop used to come in on 
Mondav morning and find all messages 
to escTs point on the ssstem nn liis 
tclctspc machine, accmmilatcd oser the 
wccliciid. With the ncsscr cqiiii>mtnit, 
onls messages addressed to a particular 
station will appear. 

T'hc items that required changeover 
ineUidcd es-crything from reservations 
records (Colonial used cliarts. Eastern 
uses cards) to ground radio aids. 
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Next task was to put all the required 
cliaiiges on paper for analysis and co- 
ordination. Each department dress- up 
its integration plans, working witls com- 
plete books of pliotograpli.s. drawings 
and data covering Colonial stations and 
facilities. Joint meetings were licld ss-ith 
Colonial traffic and sales, operations, 
and accounting personnel and ptn- 
cedutal changes were spelled out. 

During this phase, all managerial 
personnel in Colonial's operations s\-ctc 
ads-ised as to their ness titles and pas 
scales in the integrated ssstem. Similar 
information also went sia the snpersi- 
sots to the rank and file Colonial cm- 
ploses. i’tcfcrcnces as to jobs and loca- 
tions were lionotcd wherever possible. 
Manager's Choice 

h'or cxiiniple. the former Colonial sta- 
tion manager at Philadelphia— one of 
the four cities overlapped bs the exist- 
ing Eastern route p.itteni— chose to 
manage another Pennsyhania point 
rather than serse as assistant maiiagct 
at Pliiladelpliia. 

Next, space control svas taken from 
other Colonial cities into the Ness York 
office, and on Oet. 1 physical integra- 
tion began as all resers-afions records 
were shifted to Eastern's offices. .At the 
same time. Colonial traffic and a-sersn- 


tion personnel in New A'otk. Washing- 
ton and Philadelphia also mosed oser 
to Eastern. 

Indoctrination of personnel began 
well before the nio\c. however, and 
other training still is goin^ on oser the 
former Colonial system. I'lic Colonial 
agents who went into Ea.stcm's New 
A'ork headquarters attended .school full- 
time for a week prior to the move, and 
during that time tegular Eastern reser- 
vations employes w-cre liiindliiig all calls 
that would have gone to Colonial in 
addition to their ow-n. 

Another phase of the tniiiiiiig pro- 
gram began last month when fisc Co- 
lonial reservations people from Mont- 
real spent a ss-cck at varimix large cities 
on Eastern’s route, beginning at St. 
Louis as the station most nearly re- 
sembling Montreal facilities, his-c addi- 
tional Colonial employes arc scliedulcd 
each week for a similar tour, which in- 
cludes an inspection of Eastern's 
Miami ba.se and flights nn ail types of 
Eastern aircraft. 

.Another rcslmffling was necessary in 
Eastern’s .sales tertitoric-s. Upstate New- 
A'ork. forincrls coscred by Eastern’s 
New A'ork Cits- office, now is luiidlcd 
through a new sales office in Sy raeusc- 
.Anothet example is tlic territors north 
of Boston ill Nesv I'aigl.md, Canada 


and Nos'.i Scotia, formctly covered by- 
Eastciii from Boston and noss split 
among former Colonial sales managets 
in the area. 

The problem of qualifying and as- 
signing pilots on the integrated routes 
lias been formidable. Seniority lists of 
the hso airlines were merged as part of 
the acquisitiiiii procedure, with equal 
rights for pilots of each carrier. Bidding 
hi crc«-s tnr desired runs, awarded on 
the basis of seniority, meant some junior 
Eastern pilots shifted to Colonial runs 
to make way for senior Colonial pilots 
on the Eastern system. Some Eastern 
pilots asked tor Colonial runs. 

Net result was that some pilots of 
both carriers were eliccked out in dif- 
ferent equipment. Ten Colonial DC-4 
captains, for example, drew assignments 
to Eastern Constellations, and had to 
be replaced bi both Colonial and East- 
ern pilots, which meant rcqiialification. 
Equipment Change 

Not oniv were operating mctliods of 
the two carriers different in sucli mat- 
ters as flight planning and radio ptoec- 
durcs, blit flight equipment had to be 
elianged on some Colonial aircraft and 
training given in its use. Eastern in- 
stalled new instniment panels on six 
Colonial DC-4s to standardize them 
with other Eastern planes. 

Target date for ending tlie training 
covering .seniority assignments is Dee. 1. 

Under their new .Air Line Pilots 
As,sn. contract now covering all Ea.stcrn 
pilots, Colonial crews arc generally tak- 
ing home more monev. Biggest increase 
reportedly was S4.000 a year gained by 
a Colonial DC-5 junior copilot now an 
Eastern DC-7 copilot. 

As for the general persoiinc! situa- 
tion, William L. Monisettc. Jr., East- 
ern vice presidcnt-tiaffie and sales ex- 
plained. "We had to make sure tlic 
Colonial people didn’t feel they w-crc 
being swallowed by a giant." 

'Iliis was acconiplislicd. according to 
both ICastcrn and former Colonial of- 
ficials, bv scrupulous attention to the 
welfare and wishes of Colonial person- 

L- On-iilc Cameron, fonner vice 
president and secretary- of Colonial .and 
non- a Colonial Division official, said 
no fomicr Colonial worker is making 
less money or Imlding down a lesser 
job in tlic integrated conipam. Of the 
SOO Colonial employes fitted into East- 
ern's organiKition. fewer tlian 10 haic 
found am- problems to contend with. 
Cameron reports. Rclociitions liavc 
been held to a miniimim and in main 
cases have been made at employe re- 
quest. Salaries and fringe benefits arc 
hcttcr. When the New York sales staff 
went over to Eastern, more than S0% 
rcceiicd promotious, Cameron snys. 

Cameron points to a paragraph in 
tlic |)urc]iasc agreement wliich guaraii- 
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Braniff Begins DC-7C Service 


'Kl l>irado' DC-7C domestic service nas inrmpirated Oct. 20 by Braniff Aiixass. Braniff, along nilli Delta ,\iT Lines, is gaining foot- 
hold in new route between New York and the south. Delta has nrdcicd DC-7Bs tor delivery in spring. 


tecs Colonial ciiiplotc rights, and C.\B 
.iltachcd a provision to its appros'.il of 
the purchase which further insured this 
protection. With careful handling the 
tr.insition has been teinarkablv smooth, 
accrrrdiug to Cameron. With espansion 
rather th.iii rctrcnclnnent in store and 
with onlv four dnplieatcrl cities on the 
combined rruitcs. no lavofFs arc ins’olvcd 
anrl additional hiring is taking place. 

With respect to nnions. the situation 
is soniewhiit crmiplicatcd. There «ere 
2s0 Itaffic and rcscirations people 
rcprcscntcrl h\- a union contract with 
Colonial nliich expired Oct- 1. The 
Isasleni people in this eategors (al>oul 
d.OOO of thcml arc not imionf/cd and 
Eastern n-ants to keep it that way. Ilie 
matter is non before the h'cdetal Mcdi- 
•ition Board- 
Labor Negotiations 

Negotiations are under way to con- 
solidate the union contracts of tnn 
other classes of Colonial cinplovcs— 
night -ittcnd.nits ,md mechanics— with 
sitnilat conlr.icls alreads cos'cring Mast- 

The mecliatiun brurd .ilso is consider- 
ing represciiEation of 1’ Colonial me- 
chanical sii|Hnisory people, and the 
status of scs'cn comnninications cin- 
ploscs is niidcr negotiation to decide 
n-hich union shall represent them 
in their Kastern cmplosnient. Pilot's 
contracts base been consoli- 
dated. 

Integrating Colonial into its ssstcni 
has involved \irtnally eseiy facet of 
Eastcni's operation. In its advertising, 
for example, there has been the ]W(ib- 
Icin of merging Colonial's ideiilitv with 
Kastem’s. In Colonial territnn. ads 
which featured •'COI.OM.-U. ,-UR- 
LINES-a Disision of Esistcrn .Mr 
Lines," now have become "Colonial 
Aithncs-3 Division of E.ASTKRN ,\IR 
LINES." New billboards in Montreal 


six months from now will refer simply 

•Advertising lineage has jumped since 
Eastern took over. In Montreal ad lines 
in nessspapers have increased from 400 
to 1,000 cscry other sseck; in sinallcr 
cities wlicrc ads'crtising formerls was 
sporadic. Eastern is now placing 300 
lines once a week. Kastern is stressing 
Montreal and Ottawa service in big ads 
,ind plans an l.SOO-hne ad lliis winter 
selling Bermuda service. 

Prospects for developing the nesv 
route, once facilities and equipment arc 
Isrought up to date, ate considered ex- 
cellent hv Kastern officials- Creighton 
frsrcsces a growth at least equal to the 
expected 13'” yearly over the rest of 
Eastern's system. Cameron thinks busi- 
ness mcr the U, S.-Canada segments 
will bring ill rcscnucs sO-lOOIe higher 

With onh 40 cluplieatcd route-miles 
in the two systems, their merging pro- 
sides "built-in eeoiioinics," aeeorriing 
to Cameron. With the average return on 
tickets sold at sm.iller stations intrtasctl 
because of longer hauls over the East- 
vTii sv stems, those stations will pas more 
of their ossn svay. i.onge.st li.ml in the 
old Colonial domestic system ssas the 
’3s mile N'em- York-Montreal run, a 
segment that |)r(iclueed half of the do- 
mestic tesenne, according to Cameron. 
Newer Equipment 

More modern equipment is e\|K'elcd 
to pas off |)articnlarls in the New A'otk 
.md \\'.ishingfon to Bermuda service 
(Colonial didn't fls to Bermuda from 
Washington, hut Eastern ssilll. How 
vital equipment is in this com|)etitisc 
service is illustrated, according to 
Creighton, hy the f.iet that Colonial lost 
moiies with DC-4s on tire run. moved 
into the black ssh-.n if Ic sed Constel- 
lation ”49s from Eastern 

Plans now tall for DC-TB or Super G 


Constellation equipment on the Ber- 
imtda tnn bv spring. Bs that time, simi- 
lar "Golden E.ikon" aircraft arc sched- 
uled to go into Montreal service. 

Planned introduction of about 30 
Martin 4-0-4s over ntlicr foitner Co- 
lonial segments this spring will increase 
lift about ^0% and |)rovidc faster serv- 
ice. The 4-0-4s won't be able to get 
into all Colonial airports on an mi- 
restrictcrl basis, liowcvct. 

•At Poughkeepsie, N. A'., maxiimim 
allowable gross is 56,400 lb., svliieh 
means an Eastern Martin could only 
handle 10 passengers there under tlic 
best conditions. Six other airports h.isc 
less serious restrictions. Eastern is 
working with eommunity officials 
toward iinproscmeiits. however, and re- 
ports II cooperative climate. 

Long Delay 

When the first agreement with Co- 
lonial was signed in 1953. Eastern said, 
the cquipmeait sitn.itioii was good, ss ilh 
Sii|X'r Constellations and 4-0-4s iiinnv- 
diatclv available. During the wait, how- 
ever. the et|iiipnient siliialioii tightened 
and it remains for arrival of Eastern’s 
Coiivair 440s, beginning in I'ebrnarv. to 
ease the siluatimi. The 440s w ill go into 
original Eastern routes at first, pirtly 
te siiii|)tifv the tr.iining problem. Ivast- 

C)n the m.iinfciiance side, line work 
on Colonial .lircraft will contimie to be 
|.■e^fnrlned .it LaGnardia .Airport, where 
the two airlines have shared a hangar 
for some time. Eotmer Colonial mc- 
thanics are still handling maintenance 
of the division’s aircraft, inasrnneh as 
Eastern had no setup for taking e.irc uf 
nC-5s. I.atcr on. new facilities at Idlc- 
vvikl, in addition to existing facilities at 
Newark, will be available. Eastern will 
sell the obsolescent Colonial aircraft 
and no distinction will remain between 
planes of the integrated fleet. 
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Airlines Attack N. Y.-Florida Decision 


By Craig Lewis 

Washington— Major airlines made a 
senes of attacks against the Civil -Aero- 
nautics Board's New A'ork-1'’lorida 
route awards last week in asking the 
Board to rccon.sidcr its decision. 

Northeast bcciunc the major winna 
in the big New A'tirk-I'lotida Case 
when it was awarded a new route be- 
tween notthcastorn cities and Elorida 

'I’his award is the focal pinit of the 
attacks made bv tlic otlier major carriers 
ill the easc- 

Tvvo .lirlincs— Capital .\irliiics and 
Pill! -American World .Airvvavs-ate will- 
ing to accept certification of Northeast 
r>n the route, hut thev insist there is a 
need for a fourth Carrier- 

National .Airlines and Eastern .Air- 
lines, vvliich currently compete for Nevv 
A’ork-Elotida tt.rffie. contimie to insist 
that tlicrc is no need for a third carrier 
on tlic route. 

Kastern told the C-AB that present 
service on the East Coast routes is 
adequate, and tliat it will be improved 
vvitli tlic new ct|uipmcnf ordered bv 
Eastern and National. 

Eastern's Contention 

TIic carrier also questioned the wis- 
dom of inctciising competition In the 
area, pointing out that thrce-catricr 
competition fostered bv the Board in 
the Southwest-Northeivst Case has re- 
sulted in financial losses for Eastern, 
Delta .Air Lines and Capital .Airlines 
on the New A'ork-New Orleans route 

Eastern said the failure of the C.AB 
to add Norfolk to its system deprives 
the city of competitiv e service to points 
in the South and Soutliwcst. Ihe 
carrier also said the Board made .several 
procedural errors in its handling of the 
case, including the new practice of re- 
leasing the decision in a press release 
before the opinion and order was 

National calls the Board decision to 
certificate Northeast on the route to 
I’lorida "a colossal gamble in vvhicli 
National's future is wagered on tlic as- 
sumption that prc.scnt economic trends 
will continue unabated." The airline 
predicts serious diversion of its revenues 
if a third carrier is permitted to operate 
along the East Coast. 

National said competition from a 
third carrier threatens "the further ag- 
gressive development of service" and 
asked the C.AB to withdraw Norfheast’s 
new route authority. 

The airline also attacked the 
strengthening of Eastern's position in 
the Tampa-Northcast an^ Tampa- 


Miami markct.s and joined Eastern in 
objecting to the extension of Delta's 
system to Tiinipa. National also .said 
that there is no need for the new 
authority granted Capital to operate 
nonstop between Norfolk/Ncwport 
News and Philadclplii.i/Ncw A'ork, and 
renewed arguments that Charlotte. 
Ralcigh-Durham and i lartford-Spring- 
ficld should be added to its system. 

Delta made a bitter attack upon the 
C.AB's decision in its petition, saving 
that the majority opinion "violates 
reason and judgment." that it "|jatclies 
up illogical reasoning with cliches” 
and it "sugar coats distasteful prob- 

Delta Disputes CAB 

Delta maintained that the C.AB ma- 
jority w-as too ptcoccupicd with North- 
cast's particnliit needs when it decided 
tlic case. Tlic Board's choice of North- 
east for the route was heavilv influ- 
enced bv Northeast’s rclativclv weak 
position among trunk airlines and its 
need for strengthening. 

Delta argued that the C.AB should 
have paid more attention to determin- 
ing which carrier could provide tlic 
best .service to fill a public need, rather 
than concentrating upon which carrier 
needs the route. 

Pointing out that it already is estab- 
lished in the markets involved. Delta 
said it can provide service superior to 
wliat Nortlre-ast has to offer and can 
provide it immediatclv. On this basis, 
the carrier asked tlic board to cancel 
Northeast’s authority and certificate 
Delta for tlic New York-Florida route. 

Delta also asked the Board to ex- 
tend its Tampa route segment to 
.Miami. The new route was granted 
in the New York-Florida Case, nic 
airline said the new stub-end 'I’ampa 
segment could be integrated lictter 
with its service pattern and would be 
more economical to operate if it were 
extended to Miami. 

PAA Wants Route 

Pan American cliooscs not to argue 
witli tlic CAB's decision to certificate 
Nortlicast on tlie Elorida route, but it 
proposes a peak period senicc to be 
superimposed over the new tlirce-car- 
ricr conipctitiic pattern. 

Pan American asked the CAB for 
aiitliority to operate turnaround senice 
between Miami and Nortlicastcm cities 
between December and .April, and for 
authority to operate through senicc 
between the Northeast and Latin 
Anrcrica for a fiic-year period. 

Arguing that the demand for service 
on tlic New Y'ork-l''lorida route is 
seasonal. Pan American told the Board 


that it c.iii fill the demand c.isily since 
it IS cstuhlishcd in all tlic markets in- 
volved. The airline pointed out that its 
licavi season is the summer, and it Inis 
surplus equipment mailable iii the 
winter to operate a |X'ak-season Decem- 
hcr-April scnicc. 

Resort .Airlines, a cruise carrier now 
opcr.itiiig under military contracts, also 
is pressing for a peak-season ty pe of 
aiitliority tliat would be designed to 
supply service only during lic.iiy traffic 
periods, leaving the route to the regular 
carriers when traffic is slack. 

Pan .Americ.in also told the Board 
that the need for through service be- 
tween iiortlic.istcrn U.S. and Uitin 
.America has not been filled and asked 
for authority to 0|>cr.ite through flights 
without tuniarouiid prii ileges at Miami, 
Ciilxi or the Bahamas. 

'Whispering Campaign' 

In its petition. Pan American said it 
feels that the Board w-.is influenced in 
its opinion by "the whispering cam- 
paign as to the existence uf an alleged 
'goi'crnment poiicv' that Pan American 
is not to haic domestic routes." 

The airline said there may have been 
such a policy before AA'orld War II. 
hut that it ceased to exist when nine 
domestic airlines were extended abroad 
to compete with Pan American. 

National’s Vice President Alexander 
G. Hardy termed Pan Ainctican's pro- 
posal for winter service "another ex- 
ample of deliberate and misleading dis- 
tortion.” 

He also stated the airline knows 
there will be plenty of seats available 
between New A'otk and Florida this 
winter and that "Pan Aineticaii is still 
fighting the battle of the press rcic.iscs.” 

Although Capital still believes it 
could offer better senicc than Nortlicast 
on the East Co-ast route, its petition 
accepts certification of Northeast- It 
says, howei'cr, tliat Capital should be 
certificated along with Northeast. 

"Should the Board continue to be- 
lieve that Northeast's economic need is 
lire determining factor in the disposi- 
tion of the issues in this case. Capital 
submits that Capital should be certifi- 
cated over the Boston-Miami route in 
addition to Northeast in order thal 
the senicc needs of the traveling pub- 
lic also will be satisfied,” the petition 

Capital said the Board sliould think 
of the needs of the traveling public as 
well as the economic needs of North- 
east and establish a four-carrier pattern 
on the Elorida route. 

'I’hc carrier told tlie CAB there is 
sufficient traffic on the route to support 
four carriers. 
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LORD 


Lord can design and produce flexible suspension systems 
to safeguard your sensitive electronic equipment. 

Contact your nearest Lord Field Engineer or the Home 
Oflice, Erie. Pennsylvania. 


mountings 


Protecting vital electronic components from shock and 
vibration . . . that’s the job Lord mountings are 
doing in countless applications on aircraft— large and 
small, military and commercial, under all flight 
conditions and environmental extremes. 


Lord mounting systems efficiently control the vibratory 
disturbances of flight which could damage or cause 
malfunction of the sensitive equipment they support. With 
their superior stability, motion of the mounted 
equipment is minimized and secure installation is 
assured at all times. 
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Domestic Trunk Lines Committed 
To $1.5 Billion Jet Program 


San Fiaocisco— Security aiuilysts 
meeting here gcnicrally accepted in- 
dustry reasons nliy domestic trunk 
airlines with assets of SM billion and 
net worth of S650 million committed 
themselves to a SI. 5 billion jet trans- 
port order program. 

i^uur airline and jet transport manu- 
facturing company officials who 
weighed speed and size advantages 
against potential problems of ntaiii- 
tcnancc, traffic control and initial cost 
before the Security Anahsts’ Society 
were asked only One challenging type 
of question: 

"Can the airlines convince the pub- 
lic tliat jets ate safe?” They were told 
tlic airlines felt they could. 

More Jet Orders 

Various points made by the four 

• Paul S. Ford, director of finance of 
the Boeing Transport Division, Boeing 
Airplane Co., on sales: 

Large, long-range jet transports— in 
addition to 136 Boeing 707s and 
115-120 Douglas DC-3s on order now, 
l^)td estimated there would be 100-1 50 
more such orders for deliscry in the 
next 5-6 years and another 100-150 in 
the succeeding five years. 

Medium and short-range jets and 
turboprops— over and above the 100 
U. S. and foreign types now on order. 
Ford estimated a world market througli 
the 1960s up to 1,500 airplanes of 
these types. 

• Arthur E. Raymond. \'icc president- 
engineering. Douglas Aircraft Co.: 

Like Ford. Raymond estimated traf- 
fic grow th rate sr’ould continue into the 
1960-70 period at the same as the 
155f growth from 1950 to 1955. In 
the tran.sition from the DC-6B, an 
economical piston airplane with a 
unit producrivih (payload speed) of 
3.45 units per dollar of average cost, 
to the DC-8 with 4.2 units per dollar. 
Raymond said that the airlines are 
getting .1 total cost reduction in effect, 
of 11%. 

Asserting that airlines thus arc in- 
creasing capital investment under fas’- 
orablc conditions. Raymond also 
pointed out the prevailing resale value 
of transport aircraft. As examples he 
quoted these prices: 

DC-3 new, 8110,000; going price to- 
dav. S75.000-S100.000. 

DC-4 new. S42 5,000; todav S250,- 
000 to 8700,000. 

DC-6 new. S600.000-S900.000; to- 
day SI. 2 million. 

DC-6B new. SI. 5 million; todav 
SI .75 million. 


CanslcUatioii new S700.000 to $1.3 
million; today S500.000 to Sl-6 

The “trickle down” process by wliich 
jet aircraft will work tlicir way into 
tire hands of smaller operators will 
continue, Raymond said, because jet 
transports will be reaching a speed 
plateau tliat will remain constant for 
at least 10 years and will protect 
against tcclinical obsolescence. 

• C. R. Smith, president of American 
Airlines: 

In the 1950-55 period. Smith .said, 
air transportation grew at four times 
the rate of increase in gross national 
product. For the 1955-61 period. 
American estimates the growth cate 
will be 3.2 times gross national 
product. 

As a result. American prcsentls’ esti- 
mates the airlines will sell 34.5 billion 
passenger-miles in 1961 compared to 
19.9 billion in 1955 mid 8 billion in 
1950. 

Tempering this briglit prospect is 
that productive capacity of the airline 
fleet will increase accordingly, and 
there will be increased competition. 
“If tlie security analyst is expected to 
evaluate opportunitv for individual 
companies." Smith then cautioned, “it 
would be well to examine the relative 
ability of each to merchandise the 
product." 

Increased speed. Smith said, will 
heiglitcn the tendenci' of passengers to 
prefer specific arriiaf departure times 
and da\- flights. Tliis diffiailtv toward 
high daily utilization can be balanced. 
Smith believes, bv speed also, since a 
jet transport can make a round trip 
New York to San F'cancisco in a 12-lir. 
period. In the end. lie said, utilization 
sliould average about what it docs to- 

• A. M. Voursney, treasurer of United 

United’s paper jet operation oser a 
year has indicated jet sclicduics can be 
readily integrated into normal traffic 
patterns. The federal aira-avs improve- 
ment program and better ground han- 
dling techniques will liclp, Voursney 


Operoting Costs 

•As for operating costs, Voursney 
said tiiat at verv short ranges the jet 
costs more to fly than the DC-7 or 
DC-6, but above 500 mi. it becomes 
more economical than tlic DC-7 and 
over the 2,000 mi. range the jet curve 
begins to appraich the DC-6B, hore- 
tofiirc United's lowest unit cost four 
engine transport. 


From 1,000-2,000 mi. ranges the jet 
is approximatclv 10% cheaper to run 
than the DC-7.' 

At 1,000 mi. the jet has a bicakci-en 
passenger load factor of 32% against 
54% for the DC-7 and 31%, for the 
DC-6B at 2,000 mi., he said the DC-3 
breakeven load factor drops to 30% 
compared to 51% for the DC-7 and 
29% for the DC-6B- 

Cost assumptions were made allow- 
ing fuel price at 1 5 cents per gallon: 
airframe oicriiaul time. 1,300 hr.; en- 
gine overhaul time. 750 hr.: airframe 
and engine depreciation, sei’cn years; 
residual value 10%. Voursney said the 
seven year depreciable life of the jet 
is quite conser\-ative in view of tlie 
difficulties presented by the next tech- 
nical step into the sonic region. 

Voursney pointed out tliat the price 
of the airline ticket is only 1 % above 
1940 levels in terms of yield pet pas- 
senger-mile. 

He expressed hope that the CAB 
would citlier leave fares at current levels 
or permit an increase. 

Maintenance problems, which were 
discussed with a certain amount of pcs- 

P’uSAF aT Oklahom*a Citv i^KW Oct. 
29. p. 32) were touched by Ford, 
using Boeing experience as a basis. His 
estimates; 

• Jet engine maintenance hour will be 
approximately 75% of piston engines 
per flight hour when jets reacli the 
11,000 hr. overhaul period. 

• Airframe maintenance hours will bc 
approximately 80% of piston engine 
airplanes per fligtit hour. 

Military Experience 

Related to thousands of passenger 
seat-miles, he estimated maintenance 
costs would give jets better than a 3.5 
to 1 advantage over piston engine 

Based on militan’ experience with 
General Electric 147 engine in the 
B-47 and the Pratt & AVbitney 
R-4360 engine in the KC-97 tanker, 
Ford said, the [47 exceeded the piston 
engine of the tanker in terms of flight 
hours between overhaul, reaching a 
1,750-hr. merhaul period, thus point- 
ing to an eventual 2.000-hr. overhaul 
period for commercial operations. 

Premature engine failures of the [47 
of -45 failures pet 1,000 engine hr. 
and the J57 rate of .27 per 1,000 en- 
gine lir. were well below the -65 rate 
of the Wriglit TC-18 piston engines 
used on the DC-7. Ford said. The 
improvement from J47 to J57 indicates 
a possibility of matching the -16 
failures per 1,000 engine hr. exper- 
ienced on the R-2800 piston engine of 
the DC-6. 

He said the in-flight shutdown rate 
per 1,000 engine hr. and .29 for the 
J57. .30 for the R-2800. 
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GUARD AGAINST TAKEOFF DELAY 


Silvium resists corrosion 



New Exide Batteries with Silvium grids 
prove far safer against sudden faiiure 

Don’t expect any warning when a battery fails from grid 
corrosion. The end is sudden — and costly for the airline 
when it delays plane takeofl'. 

But now Exide introduces a new line of batteries aimed at 
eliminating this ri.sk. The secret Is Silvium alloy grids— 
proved so resistant against corrosion they outlast the bat- 
tery. Silvium is exclusive with Exide Batteries. 

New features also include quick-responding GOX active 
material and long lasting Pormax separators. For complete 
facts, call your nearby Exide sales ofHce. or write Exide 
Industrial Division, The Electric Storage Battery Company, 
Phiia. 2. Pa. 




Arthur Vining Davis Defends Loan 
To Aviee, Fights CAB Complaint 


\\ ashington— Arthur Vining Davis 
has accused Civil Actunautics Braid .it- 
lorneys of using unprecedented inter- 
pretations of tlic Inv ill charging him 
with illegally acquiring coiitiol of 
Avlec. Inc. 

I'hc complaint, filed by flic C.AB 
Office of Coinpliaiicc, said D.ivis con- 
trols -Alice tliroii|h a large lo.in he 
made to the company. Daiis is a 
Florida financier wlio lias interests in 
Riddle .Airlines and Mackey .Airlines. 

In asking the Board tn dismiss the 
coinpUiiiit, Daii.'i' attornevs s,iid the 
Board would cstablisli a new precedent 
if it found Davis controls .\vlcc 
through his loan. .According to tlic 
petition, sucit a precedent would upset 
financing acrangements of the nation's 
largest carriers. 

Agreement With Aviee 

I lie dispute im olved Oas is’ relation- 
ship isith Aviee. Inc. Tlic comp.iiiv 
wa.s organiiicd by Albert J. Leeward 
and Ray J. Leess-ard. svho bought half 
the company’s stock issue for S5,000. 


-\slcc and Dasis signed an agree- 
ment under which Davis would Tend 
the company S102.400 to help pur- 
chase and dispose of five C-S2 trans- 
ports from the Air Force. When three 
of the C-82s were destroyed in an ac- 
cident. the insurance proceeds were 
used to reduce tlie deist to about S?0.- 
000- 

Thc agreement included a provision 
tli.it the managcinent of .Avlec ssould 
rest witli Leeward .\eroiiaiitic.ii Sales. 
Inc. Dasis plans to buy the remaining 
half Ilf the .\vlee stock issue once he 
gets C.\B approval- 
Credit vs. Control 

In its coinpl.iint. the C-AB Com- 
pliance C)tfice s,iid Das is acquired con- 
trol of Alice by I’irtuc ot the tact 
that his loan is so much larger than 
the invcstiiieiit in tire stock issue. 

Davis contends that flic fact that 
tile inaiiagenicnt ot tlic compani- rests 
ivilli aiiotlici company precludes the 
possibility of his controiliiig it. lie 
also said that an interpretation of tlic 


law wiiicli found that Ills loan docs 
constitute control would force a reap- 
praisal of recent airline financial ar- 
tangcmciifs. 

Such a finding. Davis said, would 
put the aviation indnstn "in great 
danger— the danger that the extension 
of am siiint.intial credit to an air car- 
rier raisc.i a presumption of ‘contror." 

Citing examples of financial situa- 
tions iiTiicIi could come under such 
a doctrine. Davi.s’ petition pointed out 
that .\nicrican Airlines, ivitli a net 
worth of 5125.s-18.000. has borrowed 
Si’s million from Metropolitan Life 
Iniuiance Co.. ,ind that United .Air 
Lines, with ,i SI07.140.000 net worth, 
has boitoncd S120 million from 
Metropolitan. Prudential Insurance Co. 
and Mutual Life Tiisiirancc Co. of New 
York. 

Other airlines mcnticniexl bi' Daiis 
ivete; Kastem .Air Lines, net worth 
SSS.S19.00fl and a 590 million loan 
from Equitalilc Life .Assurance Socictv; 
Continenia! .Air Lines, net work 55.- 
977.000 and a 510 million loan from 
Cliasc National Bank; Western .Air 
Lines, net wnrth of S18.7S4.000 and 
loans of 518.5 million from the Bank 
of .America and 512 million from Pru- 
dential, 
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TO THE MOON* 


SS biUion mUes! That’s the distance logged last 
year by passengers aboard airlines throughout 
the world. This figure represents an 18% in- 
crease over airline passenger mileage in 1954. 
And the record for 1956 is expected to be even 
more impressive. 

As the world's air traffic grows, so does the 
demand for new and better plane.s-and for new 


8 OUT OF 10 OF ALL INTERNATIONAL 


and better products to power and lubricate 
them! E.sso Marketers continue to lead the way 
in providing the world’s thriving air travel in- 
dustry with superior service-and with superior 
aviation petroleum products, hacked by 50 years 
of Esso research. 



AVIATION PRODUCTS 


SHORTLINES 


► Australian National Airways has taken 
dclir orr- on a DC-6B, bringing the car- 
rier's DC-6 fleet to a total of six aircraft. 

► Babb Co. has sold two Convair 240s 
to Trans Iranian Airwars. Babb bought 
the Convairs from Lince Aetcc Italianc. 

► Central African Airways is beginning 
Viscount sorricc to Nrasaland this 
month. Viscount flights serring Nai- 
robi, Kenya, will now stop at Nvasii- 
land’s Chileka .Airport at Blantvrc. 

► Emery Air Freight Corp. will hine 
General Klectric two-\r.iv radios in its 
trucks serving the Ncs\' York metropoli- 
fcin area after E)cc- 1- 

► Flying Tiger Line reports traffic up 
17% in the third quarter to a total of 
16.52M25 ton-inilcs. Flying Tiger 
freight rcsemics were $1-1 million in 
October, 25% higher than October 
1955, revenues. 

► Mohawk Airlines has opened ticket 
offices in Erie and Detroit and will in- 
augurate senice to the two cities on 
Dec. I. .Mohawk has decided to serve 
Detroit through Willow Run Airport. 

► National Airlines will offer Florida 
and Caribbean package sacations for 
the third year during the coming win- 
ter season. The package features 56 
Miami Beach hotels and 18 motels, 
making 12,000 rooms as-ailablc between 
Doc. 20 and April 15. Accommoda- 
tions also are asailablc in Havana. 

► North Central Airlines flew 54,921 
passengers in October, 50% more than 
in the previous October and 71 1 pas- 
sengers more than in September. This 
marks the first time North Central's 
October traffic exceeded September 
totals and brings traffic for the first ten 
months of the vear to 472,629 passen- 
gers as compared with 450,455 for all 
of 1955. 

► Ozark Ait Lines c-anied 54,662 pas- 
sengers in October, a gain of 58% o\cr 
passenger traffic in October 1955. 

► San Francisco International Airport 
handled 524,251 passengers in Septem- 
ber as compared with 288,751 in the 
prc'-ious September. Aircraft morc- 
inciits totaled 10.272, a 1.7% decrease 
from September 1955. traffic. 

► United Air Lines reports October pav 
senger traffic at 399,907,000 passenger- 
miles. an 11% gain over the previous 
October. In the same period, freight 
traffic rose 41% to 5,329,000 ton-niilcs. 


AIRLINE OBSERVER 

► Airport abandoiiinciit is being noted by Cis il Aeronautics .Administration 
although Acting Administrator James Pyle sees no obsious trend descloping. 
Howcs'ct, he has warned that recent sursers indicate more than a normal 
number of the nation’s airports arc making way for shopping centers, hoits- 
ing desclopmciits and industry. For cxanrpic, Grand Central Airport, Glen- 
dale, Calif., is scheduled to giro way to industrial facilities; Armonk Airport. 
W'estehester County. N. Y-. to a shopping center and Trohs Airport. Port- 
land. Ore., to a housing project. 

►Caravellc jet transport is being shitlicd by a ten-man Russian delegation. 
Group, which is now in France, includes Aeroflot officials and is headed by 
the top official of the Soviet Aeroiiautical Institute. 

► Cis’il Aaonautics Administration is polling its regions for comments on a 
proposed air ftalfic control procedure that will redefine all "essential traffic" 
as "conflicting traffic." This will require issuance of traffic infonnation to 
all aircraft under certain conditions, adding to the already heavy workload of 
controllers. Also slated for adoption is a revised procedure that will elimi- 
nate controllers' use of "1.000-on-top" for holding IFR traffic during davlight 
hours. It already is taboo during hours of darkness. 

►Capital Airlines, after experiencing a fall-off in load factors on its Chicago 
O’Hare Airport flights, has switched a number of trips back to Midwav Air- 
port. Drop in traffic is ascribed by Capital to insufficient West Coast inter- 
line connections at O'Hare as compared with the brge number of around- 
the-clock connections at Midway. 

►National Assn, of State Aviation Officials has adopted a resolution urging 
the CAA to encourage construction of runways and landing areas at terminal 
airports for small or STOL aircraft in addition to regular runways. NASAO 
argues that assignment of small aircraft to long runways is uneconomical 
and causes unnecessary traffic delays of large aircraft and transports. 

► Boeing 707 jet transports ordered by Qantas Empire Airways probably will 
be powered eventually by Pratt & Whitney J75 engines as a result of a spe- 
cial anangement with Boeing that permits a trade-in of J57 engines for J75s, 
Rolls-Royce Conways, or any other engine further improved than the J57. 

► ’I'rans World Airlines engineers have deseloped a new refrigeration and 
ventilation system for TYN'A's Model 049 Constellations. Installation of 
the system on the airline's 32 049 Connies starts this month. 

► Sabena Belgian World Airlines will inaugurate service between Paris and 
Brussels next March with its new Sikorsky S-58 helicopters. The Belgian 
carrier will fly two flights a day on the new route. A morning flight will be 
scheduled to connect with transatlantic services, and Sabena says it will get 
travelers to downtown Paris faster than r^ilat airline services, 

► United Air Lines has dropped the DC-3 from its schedules and is replac- 
ing it with Conrair service. United is the last of the Big Four to drop the 
DC-3 from scheduled sen’icc. The carrier’s DC-4 sen’icc is being curtailed 
and will be gradually phased out in 1957. 

► Civil Aeronautics Board’s investigation of Air Traffic Conference and Inter- 
national Air Transport Asm. travel agent agreements will deal onlv with the 
questions of "selection and retention" of agents. The inquitv will riot involve 
financial agreements on the commissions paid to agents by tile airlines. 

►.American Airlines has found the majoritv of business exccutiics comment- 
ing on the new time-limit ticket pickup plan are in favor of it. Out of 461 
letters, 430 were favorable, and many of them expressed support for a system 
of penalties to put tcctii into the no-show program. 

►General Motors’ Allison Division has ordered a Lockheed Electra for 
delivery in June 1958. The EIcctra will be used as an executive transport, as 
well as for testing of the Allison 501 turboprop engines that will power it. 
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RCA announces a new weather 
avoidance radar, h mm 



for installation in aircraft where weight, 
space, and power are at a premium. 


Indicator— actual size for Standard 
Instrument-Panel Mounting 



Address Inquiries to 
CUSTOM AVIATION EQUIPMENT 

RADIO CORPORATION of AMERICA 

11819 W. OLYMPIC BLVO-, LOS ANGELES. CALIF. 


Typical Antenna Installation 

Accessory Unit Receiver-Transmitter Antenna in Beech 0-18 
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ENGINEERING BULLETIN 


NEW HAMPSHIRE BALL BEARINGS, INC, 


Suhjecl; MEASUREMENT OF RADIAL RUNOUT 



AERONAUTICAL ENGINEERING 


“Exotic” Fuels Carry Performance Bonus 







FLY ANYWHERE . . . LAND ANYWHERE 
IN THIS HIGH-PERFORMANCE PLANE 


America's only all-new 5-place twin-engine am- 
phibian . . . gull-wing . . . spray-free visibility 
. . . retractable water rudder. Super-charged 
power with Lycoming GSO-480-A1A6. 



TRECKCR AIRCRAFT CORP. 


Write for iitfotmaliort or osk your distributor: 
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rjmjct ciisinc and nliiiost inipossible to 
use it as the prime fuel in a turbojet. 
Comparison of Fuels 

Easiest way to esaluate fuels is to 
look at tlie heat of combustion, gen- 
erally stated in tenns of British thermal 
units (Btu) per pound of fuel. Some- 
times where tank space is going to be 
af a premium as in the case of a short- 
range interceptor aircraft, the criterion 
should be calculated in Btii per cubic 
foot of tankage. Tliis is one of the 
reasons why the Germans liked heavy 
fuel oil for their turbojet aircraft. 
Forced to use more of it because of 
the damage done to refineries, the 
German designers found that tlie heav y 
oil had between 10 and 15% mote 
available energy pet cubic foot of tank 
space. This paid off in range or en- 
durance. But this simple comparison 
only holds true at low fuel-air ratios, 
compiirablc to those obtained in rou- 
tine operations of a turbojet, where 
there is an excess of air. Once the 
process goes toward a liiBlicr fuel-ait 
ratio, and particularly where it ap- 
proaches the stoichiometric (where 
there is no excess air at all), this coin- 
pirison is invalidated. 

For those conditions, fuels can be 
compared on the basis of their specific 
impulses, which arc measures of the 
thrust produced by burning unit weights 
of the fuel. Specific impulse can be 
thought of as flic reciprocal of specific 
fuel consumption; it defines the num- 
ber of pounds of thrust produced bv 
biiming one pound of fuel in a second- 
Since tTie dimensions of these units pro- 
duce a final dimension of lb. /lb. /sec., 
the specific impulse unit is e-X|)rcssed 
in seconds. 

Two kinds of specific impulses are 
used to evaluate fuels and engine per- 
formance; 

• Fuel specific impulse, which expresses 


the impulse in tcniis of unit weights of 
fuel, and is gcncraih the par.mieler 
used in rocket ciiginc performance- 
• Air specific impulse, which relates the 
thrust to unit weights of air. and is 
therefore used to comp;irc ait-breatliiiig 
engines such as the turbojet, turhcijet 
iiftcrbumer and the ramjet. 

Fuel Characteristics 

Favorite choice among cliemical 
fuels is pcntiiboranc. a litjiiid hvdridc 
of the light metal boron. Liglitet than 
gasoline by 10% and with a heating 
value about 54% higher, pentabotiinc 
is probably the chemical tuci fur the 
near future for turbojets and ramjets. 
In all probability it has been specified 
for the WS-llOA bomber system. 

Based on tank volume, pentaborane 
shows about a 17% inipruvement over 
kerosene and a 40% gain over gasoline 
in Btu/cu. ft. 

Enough work has been done in 
jiroduction development of the penta- 
boranc to get the cost down to a 
reasonable lesel, although pound for 
pound, it is well above gasoline, liy 
eliminating the majority of the steps 
in refining the fuel, some processors 
speak of cost below one dollar |)cr 
pound. 

Pentaborane ha.s another valuable 
characteristic in its high flame propaga- 
tion speed, several times that of 
hydrocarbons. 'I'his advantage sliow.s 
up in combustion clianihcr design 
where the flame gonerallv starts at a 
point source and spreads out along a 
conical front to fill the chamber. The 
vortex angle of tlie flame front is 
detennined bv the local flow speed 
and the flame propagation rate. 

With pentaborane the flame front 
angle gets very large so tliat complete 
combustion is obtained in iimcli 
shorter distances than with hvdro- 
carbons. This means that a shorter coni- 
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THIS IS 



IN ACTIVE USEWITHU.S. AIRFORCE, NAVY ANDMARINEUniTS. . Other mo<l9lsol5lngleand 
niijlli'purhose ground suptwrt equipment ere evatleble with eny combinations of . .AC end 
DC power . . , high pressure air, hydraulics, and low pressure ait . . . refrigeralion and heeling. 

CONSOLIDATED’S resourcefulness in solving the most challenging problems In the design 
end manulaclure of ground support equipment attests to its ability to develop specialized units 
to fit your individual needs. 



CONSOLIDATED 

OleSKL KLKCTRIC CORPORATION 
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bustion chambers can be used, nliicli 

engine. This is extreme]) important 
in .1 ramjet engine, wlicrc combustion 
chamber length is a major portion of 
os'ctall length. 

The higher flume propagation rate 
also pass off in the flameholding pro- 
cess. Burning cun take place at a 
higher local air speed, which means 
that the subsonic diffuser portion of 
a ramjet need not be as long as pre- 
viously required. 


Theeretiegl Example 

A quick and simple calculation 
shows the potential of pcntaboranc 
as a fuel in a turbojet. Assume a 
single-engine airplane with a 10,000-lb. 
thrust engine and JP-1 fuel for one 
hour’s endurance at full throttle. As- 
sume that the engine specific -fuel 
consumption is 0.8 Ib./lb./hr. Thus 
the uirplanc burns 8,000 lb. of JP-4 
per hour. Its tank volume is approxi- 
mately 160 cu. ft. 

Now replace the JP-f fuel with 
pentaboiane, making the assumption 
that the engine remains the same. 
This is not neccssarilv true, but is 
close enough- Tlicn calculate the ad- 
vantage, considering two operating 
conditions for the comparison; con- 
stant engine thrust, letting fuel rate 
varv. and Constant endurance, letting 
the' thrust vary. 

'ITie fighter airplane burning pcnta- 
boranc will be able to increase its en- 
durance at full throttle almost 20%. 
still using 10.000 lb- tbnist. It would 
be able to increase its thrust to 11,900 
!b. for the constant-endurance condi- 


These tough approximations to real 



Navy R&D Head 

Rear Adm. W'illiam A. Schoech. who is 
assistant BuAcr chief for research and dc- 

RiD system which utilizes VT'eapoii Sys- 
tciiu Concept. 


performanee point np the great ad- 
vantage of pcntaboranc as a fuel- Cuni- 
parablc calculations could he ina<lc for 
ramjet and rocket cnginc.s. 

Metal Slurries 

Solid fuels for pmverplants have 
been tried with varving degrees of 
success. Rocket and raiii|ct tcst.s have 
been made as far hack as World War 
II with coal, magnesium and peat in 
briquet and powdered forms- ’I'lic at- 
tendant difficulties liiive presented real 
problems. 

One way around the difficulties of 
fuel feed and injection is bv inuking 
a suspension of the solid foci in a 


livcirucarbon. This approach seems to 
iniiiimi/e the diffieiiltics of handling 
tiiid moving the fuel. 

Magnesium ha.s .some -advantages 
over other solid fuels that make it 
worth investigating- l''or example, it 
has a higher rate of combustion, and 
it is more reactive chemically. Further- 
more. it can be obtained commercially 
in a fiiiclv- divided state that is ideal 

Tests have been made of a mag- 
nesium slurry in octcnc-1, which is 
comparable to gasoline. Tlicv' show 
that for a slurry of half-and-half mag- 
nesium and octene. the potential 
thnist of a pnvvcrplant using the com- 
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Tronsformer, Gun Fire Power Supply 
1 15/220 volts— 400 cycles 
10 V.A., (Hermetically Sealed) 


DESIGNING, ENGINEERING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY 



. . . and ninny other firnducts. Sfriinlists in mass sfeclrometer 
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DRY COIL TORQUE MOTOR BOOSTS 
SERVO VALVE LIFE AND RELIABILITY 


Unique isolalion diaphragm In the Hydraulic 
Research Servo Valve acts as a fluid barrier to keep 
coil and torque motor completely dry. Because coil 
and magnelie gap arc not Immersed in the oper- 
ating fluid, build up of magnetic particles in the flux 
gap of the torque motor is impossible. The high in- 
crease in valve life and reliability is immeasurable. 

As further protection the coil is 
capsulaied 
spray, fungus and 
coil to function 
sible with ordinary coils. 


Torque motor and noziles are symmetrically 
arrnngerl about the center line of the torque anu to 
minimize null shift at botli low and elevated oper- 
ating temperatures. 

Power stage is a unitized control assembly with 
stainless steel spool and null adjustments. This, plus 
triple filtration adds precision hydraulic operation 
to the dcisendability of dry coil construction. 

The Hydraulic Rese.-uch Dry Coil Seno Valve 
is in current use in military and commercial flight 
control and stabilization systems. It is in produe- 
and availablo in quantity. WRITE fOR AODI- 
TIONAl ENGINEERING INFORMATION. 



completely cn- 
ist all atmospheric moisture, salt 
corrosion. Encapsulation permits 
It elevated temperatures not pos- 


Hydraulic Research 

ASD HAWFACTl tti.XO VHMHAIVY 

Suhtidiary o[ Bell Aircraft Carp. 

283$ N. Naomi Streel * Burbank, Calif. ■ Victoria 9>2227 
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PRESSURE REDUCER 


PRECISION HYDRAULIC VALVES AND COMPONENTS FOR FLIGHT CONTROL SINCE 1943 


WS-1 lOA : Siipersionie 
Dash Over Target 

WS-1I0.\ requirements call for a 
w'capon delivery system with supersonic 
dash pcrfomiancc over the target. 

Such performance could be obtained 
in tw'O ways: new powerpbnts could be 
developed operating onlv on chemical 
fuel, or current pow'crpbnts could be 
adapted to burn chemical fuel in after- 
burners onlv. 

The latter technique is srxiner achieved 
and presents less complication. 

Boeing and North American proposals 
for the WS'llO.A could show a bomber 
of contemporan' lavout. using pow'er- 
plants either available now or in the 

The WS-llOA would be able to main- 
tain high subsonic cruise speed frnm 
tnkcoif until the start of the bomb or 
missile-release run. 

Once iieaded in to the target, the pilot 
cmuld cut ill the afterburners and obtain 
tremendous thrust increase for the dash. 

Practical test results of this technique 
in engine runs, plus advances in the 
chemical production of exotic fuels and 
particularlv pentaborane, mav have been 
the major factors behind the rcccnt-re- 
cvalrmtion of the ^^'S-ilOA and the de- 
cision to carry its development along. 


bination is increased mote than 505f 
over the thrust with octcne-1 alone. 

Tliesc two sets of e.\airiplc.s begin 
to indicate the tremendous potential 
of new chemical fuels. Problems will 
be many. For example, pcrfomiancc 
u’ith pentaborane. as with most of 
the chemical fuels, depends on higher 
combustion temperatures. Tlie values 
of temperature are going to be higher 
enough than current ones to make 
redesign of the combustion ehainbers 
a necessity. 

This will in turn call for metal- 
lurgical dei'clopments to produce new 
alloys, or perhaps will force the ssving 
to ceramic-coated or all-ceramic com- 
bustion chambers. 

But regardless of the problems, the 
next big jump in powerplant pctfonii- 
ance is going to grow directly out of 
the use of these new and exotic pro- 
pellants. 



All-weather performance of the F-I02A at supersonic speeds 
demands perfection in every vital plane part. That’s why 
Camloc’s SPF (Stressed Panel Fastener) is used to secure 
highly stressed access panels ... SPF's have continuous 
thread engagement, no cross threading, long torque life. 
A fast and sure fastener for a fast and sure interceptorl 


Rem-Cru Titanium Buys 
Researcli Laboratory Site 

Rem-Cru Titanium, Inc., jointly 
owned by Remington .Arms Co. and 
Cnicible Steel Co. of America, pur- 
ch.iscd 262 acres in Beaver Coimtv, 
Pa.; five miles northeast of ptesent 
plant as a possible site for their new 
research laboratory and administration 
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This is America’s newest traveling salesman 



"Whal’s America really like?” “'Wliere’s 
the biggest zoo located in America?" “Do 
they acmallv let tourists go under Niagara 
Palis?" 

Tlicse are some of the many questions 
evert- American abroad has been asked. 
People want to travel in America. This is 
why Pan Am is publishing another travel 
encyclopedia: New Horaons, U.S.A. 

This informative SlO-page hard-cover 
book is designed to encourage tourism in 
America by presenting the most complete 
picture possible to the foreign traveler, 
and to native Americans as well. 

Compiled with the help of American 
Airlines and local Chambers of Commerce 
and information offices. New Hoririom. 
1/.S-/4. presents comprehensive suggestions 

The Grat responsibility of an airline 


on what to eat and where, lodgings and 
prices, points of unusual and historical in- 
terest, what to wear, regional sports, good 
buys in local products and helpful hints on 
American rcifional custonus and habits. 

New Horizons, U.S.A. is in tlie same in- 
teresting format as Pan Am’s best-selling 
New Horizons*. The Guide To M’orld 
Travel { more than half a million copies sold 
to date). The success of New Horizons 
in stimulating world travel has pronipted 
Pan Am to tell America’s travel storv, too. 

Visitors from outside the United States 
make a contribution to America’s econ- 
omy-; in particular to the travel industry. 
And just as important, tourism fosters 
peace and security by the friendly ex- 
change of ideas and cultures. 


PAN AMERICAN WORLD AIRWAYS 

fyORLO'S MOST EXPERIENCED AIRLINE 
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COOL ENOUGH FOR YOU? 


Fenwal’s new Cooling Effect Detector 
rides high in North American F-IOOF 
Super Sabre . . . Answers question: 

Is cooling air cooi enough? 

The Aircraft Industry, the most weiehl-conscious in- 
dustry of all, has good news from Fenwal Incorpcjraled — 
good news in a half-pound package. Fenwal engineers liave 
packed a comolele. accurate Cooling Effect Detector into a 
package that light. 

North .\mcrican has sent the feather-weight detector 
aloft in the F-IOOF, where it warns the pilot the instant 
cooling air for vital electronic equipment fails to cool 
enough- 

The detector, known as the ilil8801, is not only light 
but versatile. It can be used wherever cooling air pro- 
tects vital equipment. 

Though simple, it takes into account every variable in 
air-cooling effect — ambient temperature, air flow, air 
densitv, humiditv, and others. When the total cooling 
effect is inadequate, the detector closes a circuit. Depend- 
ing on the circuitry, an alarm is sounded, an indicator is 
actuated, or automatic remedial action is taken, 

If you are looking for a compact, light detector of in- 
adequate air cooling, the 18801 could ea.«ily be your 
answer, Write for complete data — or, belter still, tell 
us vour problem and let us suggc>.i the right answer. 
Fenwol Incorporated, Aviotion Products Division, 1211 
Pleasant St., Ashland, Mass. 
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Large Skin Mill Used for CF-105 


Toronto— Largest skin milling ina- 
cliine in opcrafjoivin Canada has begun 
work at the Avto .Aircraft Ltd- factory 
near Toronto, to make wing sections 
for the new dclha-witig supersonic 
figliter CF-105 being built for the 
Ro\aI Canadian .Air Force. 

'i’lic skin mill w-js built for As ro Air- 
craft to its specifications bv Kearney 
and Ttcckcr, .\tilwaukcc. \\’is., at a 
cost of 5825,000. The in.mufactiircrs 
art reported to hiwe spent over a mil- 
lion dollars on its design, and now ate 
producing those machines at a cost 
of 5600,000 for other industrial plants- 
Versatile Machine 

ITie skin mill is one of scscral new 
machines installed at Avro Aircraft for 
the manufacture of the CF-105. It 
is considered the most scrsatilc in its 


field and capable of carrying out any 
skin milling work on aircraft designs 
of the forescc.ibic future. 

How It Operates 

Basicully this is how Avro's new mill 

.Alongside the 28 x 9-ft. work tabic 
is anotTicr table on which the metal 
pattern template is placed. .A stylus is 
guided by tlic ojxir.itor along the con- 
tours of the template. This stilus, under 
eight ouiiecs of" pressure, transmits its 
leadings to an electronic center which 
scuds out the pattern to the large 
traveling head of the machine. 

As the 70-ton head and gantry starts 
to move, the tool attached to it begins 
to trace the same pattern on a solid 
billet of aluminum, ripping the chips 
out at high speed. During test runs a 



TUBING 1$ PROVING ITS 
WORTH ON THE NAUTILUSI 



TMI TUBING IS ALREADY 
UNDER ACTIVE TEST FOR 
APPLICATIONS IN THE AIR I 



TMI TUBING IS BASIC 
IN AMERICA'S FIRST 
COMMERCIAL NUCLEAR 
ENERGY ELECTRIC 



TUBE METHODS INC. 

MlralLUIGISTS.EHClNEIBS • MtHUEAaUREIS 
SRIDGEPOar (MzKlaumtrr CouMfl. PA. 
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FAST • ACCURATE 
AUTOMATIC DATA PROCESSING 


• output from any telemetry system 

• output from most data collection systems 

• • - - this equipment converts the row < 

acceptable by high-speed computers. 


RADIATION Inc. 


Electronics • Avionics • Instrumentation 



tool taking a cut 2i in. wide by IJ 
in. deep tTic-sved through the metal at 
about nine feet a iniimtc. 

To keep tlie cutter eool while run- 
ning at tliese speeds, a flood eoolant 
system provides 75 gal./min. 

On a typical skin job the machine 
will start with a 3.300 lb. billet of alu- 
minum and in short order end up with 
a finished product weighing under 300 
lb., having milled out 90% of the 
weight in chips. To keep the machine 
from burying itself in chips, the chips 
are fed onto a conveyor belt, which 
in turn feeds them into mobile scrap 
bins. 

Tilt and Swivel 

Tlic large slabs of aluminum arc 
frcld in position on tire work table by 
vacuum, ,ind the tool can be tilted 
and sttdr-cled to facilitate the cutting 
of tapered skins and converging ribs, 
'nicre arc 50 motors in various parts 
of the machiuc. 

Tlic mill is also foolproof safety-wisc- 
If the vacinmi liolding tlic work drops 
below a certain minimum, the tool 
stops cutting and retracts. 'Ihc same 
thing happens if the tool begins to 
overheat. To prevent any danger of 
a tool cutting too deep and into the 
harder metal of the work table, a two- 
inch slab of aluminum is permanently 
fitted over the whole table area and 
the work rests on this. First cutting 
job for the mill was to take a fine shav- 


ing off the whole of this aluminum skib 
to ensure its complete alignment with 
the traveling head. 

Tlic mill weighs 200 tons and tests 
on 150 cu. yd. of reinforced concrete 
which svas laid in one integral pour. 
Base of the foundation is four feet 
thick. 

Electronics Controls 
Spar Milling Machine 

The first 90-ton univetsiil spar mill- 
ing machine controlled bv an elec- 
tronic tracer system has been com- 
pleted for the USAF’s -Air Materiel 
Command. 

Manufactmer of the unit is the 
Unsrud .Machine W'orks. Inc. Con- 
trol system was developed by General 
Llectric Co.’s Specialty Dept. 

Onsrud's tests on tfie machine have 
shown that it is capable of making 
repeat cuts to an accumcv of 0,002 in. 
at a carriage feed rate as high as >00 
in. per inin. and a head feed of 30 in. 
per min. 

The miller can make from 1-12 
simultaneous or separate cutter-feed 
inotions, controlled by the integrated 

iClajor use of the machine will be 
in manufacturing swing spars, ribs and 
skins. Thus the cutter control has to 
be able to produce simultaneous ser- 
tical, transserse and rotational motions. 


Four spindles, eacli with tlirce mo- 
tions. ate controlled by the ssstem. 
Tsvo of the spindles ate horizontal 
and two arc sertical to gise variets’ of 
cuts, but the operation is common to 

Twohe tracer control systems have 
been integrated into ,i single machine 
control, probably the largest of its 
type eser built. Eacli of the dozen 
systems uses a selsyn-typc onc-dimen- 
sion tracer to direct a single machine 

Integration of the control system 
makes it possible to operate from 1-12 
feeds simultaneously. 

Onsnid has previously built smaller 
capacity but similarh' operated ma- 
chines. and the company has found 
that in actual production, two of tlicsc 
millers have done the work planned 
for four of the manually controlled 

One prime advantage of the control 
.system is that there is oiilv an elec- 
trical connection between the template 
follower and the macliinc feed. 

To alim the follower and the cut- 
tiiig head the operator simply turns a 
differential selsyii at his control sta- 

GF savs the miller is capable of 
accurate and economical production 
of duplicate parts, including tlmsc that 
are too complicated for u machinist 
to turn out manually even at very 
slow speeds- 




Force Gages Measure Controls 


Two sizes of spring-iictiiiitcd force 
gages ate being used by Republic Avia- 
tion Corp. to measure stick and rudder 
pedal bicak-^neav and maximum dcRee- 
tiem forces of (lie hvdrauUcalh-powcrcd 
flight control sxsiems of its latest jet 
figlitcrs- 

Piirpose is to detcnniiic whether or 
not the proper force-deflection gradient 
has been built into an aircraft's control 
system to give the pilot a realistic 


in tension and compression, arc made 
bv the Hunter Spring Co., Liinsdale, 
I’a. 

Rudder pedal forces arc measured 
with a Model D-IOOA indicator with 
a 100 lb. capacity and an accuracy of 
= 1.0 Ib. 

The instrument was cspcdally de- 
signed and built by Hunter for Re- 
public for this job. 'live unit incor- 
porates three 6 in. extension tods which 
provides an 18 in. extension for the 
gage's compression head. This allows 
the inspector to read the dial without 



INSPECTOR reads force resisting iiiddcr 
pedal dcpcessiDi) with Hunter D-IOOA 

allows ^mfort in cockpit ^ 



MODEL L-30 force gage is used in tension 
to check F-84F stick nose-up. Compression 
head is shown at end of gage (right). 


having to crouch in an uncomfortable 
position in the cramped fighter cockpit. 
Detachable handles fit on the insides of 
tlie gage to allow the operator to exert 
sufficient force on rudder pedals. 

Fore-and-aft and sidc-to-side stick 
forces are measured witli a standard 
^^odcl L-30 gage, modified to meet 
Republic's needs, which lias a 30 lb. 
capacity and an accuracy of ±.3 lb. 

All measurements arc made with the 
instrument’s compression head except 
the nose-up, stick-back movemait. This 
is done bv looping a wire around the 
stick's grip and attaching it to the 
gauge’s hook and using the device in 

A variety of standard end attach- 
ment fittings are provided to simplify 
performing a large variety of tests. 

Hunter makes a line of 18 different 
force gages, ranging in capacity from 
1 lb. to 200 lb. AH incorporate indi- 
vidually calibrated, compensated spring 
svstems which actuate jeweled dial 
mechanisms. 
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navigation s'ysteni tHat 
solves jets* problems 


The navigational needs of high-speed, 
fuel-hungry jet aircraft— civilian and mili- 
tary alike — were anticipated long in advance 
by the Air Force and General Precision Lab- 
oratory. Almost nine years ago, GPL began 
research on this problem in conjunction with 
Wright Air Development Center. ARDC. As 
a result, GPL has had in actual production 
for the Air Force for more than a year the 
most advanced air navigation system in op- 
erational use. 

This GPL System guides an airplane to 
its destination under any conceivable condi- 
tions, anywhere in the world. It reports con- 
tinuously and automatically — and with 
unprecedented accuracy — where the plane is 
and the distance to its destination, together 
with the direction the plane must fly to reach 
it. Completely self-contained within the plane, 
it needs no ground guidance, no search radar, 
no optical observations. In millions of flight 
miles in Air Force and Navy bombers, trans- 
ports, patrol craft and hurricane hunters, this 
GPL Doppler System and its variations have 
demonstrated the best systems accuracies ever 
achieved by global navigators. When adapted 


to civilian use, they will be guiding commer- 
cial jet planes to the remote corners of the 
world and make far-reaching contributions to 
fuel economy, passenger convenience, safety, 
and efficient use of limited air space. 



Though you may have no need for a 
highly accurate navigational system, you may 
well have use for the scientific facilities and 
technological resources that made these GPL 
systems possible. For information, write: 



General Precision Laboratory Incorporated 

Pleasontville, New York 




From Tokyo to Thule the Air Force 
meets the Solar Serviceman 


GAS TURBINi ENGINES nre gaining ever 
wider use in military service ... for air- 
borne generator sets, ground support 
units and many other applications. Sol.w 
Field Servicemen constantly visit Air 
Force bases and Armed Service evalua- 
tion centers est.abiisliing training pro- 
grams and checking installations. Solar's 
Field Servicemen are a vital part of the 
team that has produced the trouble-free 
record of Solar ga.s turbines. 

Solar builds both the Mars 50 hp and 
the Jupiter 500 hp gas turbine engines. 
Tlie Mars is now in use on the Locklicctl 


C-121C, Douglas C-124C, Convair 
C-131B and the Boeing KC-97 t.auker. 
The Jupiter is being produced its a com- 
pressor pack and In variable and constant 
spot'll v ersions for other applications. 

The proven dependability of Solar gas 
turbines i.s the result of nearly three dec- 

fahricaling precision piorlucts of alloy 
steels for severe serv ice. Can this experi- 
cnee help you sohe a complex engineer- 
ing or manufacturing problem? For 
inform.ition write Dept. C-96, Solar Air- 
craft Company, San Diego 12, California. 



Tank Test Table 
Design Progresses 

A 20,000 lb. slosh and vibration 
tabic for environmental testing of fuel 
cells and hanks at Wright Air Develop- 
ment Center has passed the ptcliniinarv’ 
design stage. 

Work was done by Conturv Engi- 
neers of Burbank, Calif. 

I1ic sloshing motion is imparted to 
a tilting reaction block by a thiow 
trank and connecting rod driven by a 
20 hp. electric motor through a variable 
speed unit and an 87.5 to 1 reduction. 
The specimen table is mounted on tlic 
reaction block and vibrated vertically 
relative to it by four eccentric mass 
generators each of which will generate 
a peak force of 60,000 lb. 

All four uiiit.s arc driven from a 
single hydraulic motor mounted on the 
reaction block. Its suppiv pump is 
driven by a 100 hp. electric motor. Six- 
teen flexures limit iiiovcmcnt of the 
table relative to the re.iction block to 
vertical and |)rcvcnf horizontal trans- 
lation and rotation. 

Vibration capabilities are: 

• Frequency— 20-50 cps. 

• Double amplitude— .050 in. 

• Peak aceelcration-7.7 G. 

• Specimen weight— 20,000 lb. 

Slosh ca|xibilities are: 

• Frcqiicnev-10-20 cpm. 

• Double amplitude— 16-50 deg. 

• Specimen inertia— 50.000 Ib, ft. sec. 

• Specimen C.G. location— 48 in. above 
t.nblc. 

General Electric Buys 
Cincinnati Land 

Genera! Electric Co. acquired a lOS- 
acre plot adjacent to the coinpanv’s jet 
engine plant at Evendale, Ohio,' near 
Cincinnati. The purchase added to 
GE's present area will make 269-7 
acres all told encompassing the GE 
faciliW. 

f. S. Parker, general manager ol tlic 
company's Aircraft Gas Turbine Divi- 
sion, said the additional land will allow 
greater flexibilitv' for future planning- 

Navy Re-Orders Radar 
Super CoDstellalions 

Eos Angcles-Receipt of a S50 million 
re-order from Navy for \5W-2 Super 
Constellation radar planes increased 
total military contracts awarded Lock- 
hecd Aircraft’s California Division 
nearly 5140 million, the companv re- 
ported. 

Tlie WV-2 order, the fifth placed bv 
the Navy, will extend deliveries of the 
electronic early warning airplanes 
through 1958. Exact quantities arc not 
disclosed. 



34 MAJOR AIRLINES NOW USING SKYDROL 


United 

specifies Skydrol 
for entire 
new jet fleet 


In one of the largest comraeroial 
jet orders ever placed with one 
manufacturer. United Air Lines 
recently purchased thirty Doug- 
las DC-8s for delivery starting in 
1959. To help assure maximum 
operating safety and efficiency 
for these jets, United S|>ecified a 
fire-resistant Skydrol fluid /or the 
hydraidie system (Skydrol 500). 
The same advantages that make 
Skydrol the prefer!^ fire-resist- 
ant synthetic hydraulic fluid in 
piston engine aircraft, also make 


it superior for use in jets. Skydrol 
is tlie only fire-resiatasU fluid 
approved by the C. A. A. — 
outlasts, outpeiforms petroleum 
fluids . . . providing higher lu- 
bricity for longer hydraulic oom- 

Whatever your needs in hydrau- 
lic fluids, there's a Skydrol to do 
the job best. For more facts, 
write: Organic Chemicals Divi- 
sion, MONSANTO CHEMIC.AL 
COMPANY, Box SKD-5, 
St. Louis, Missouri. 
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The “bogeys" never had it so had. Successful infiltration of our skies by 
their manned aircraft is slimming away to the point of no return — thanks 
to Navy F4D Skyray fleet interceptors. 

The sleek, supersonic Skyray has a new stinger — Westinghouse Aero 13 
armament control system. Aero 13 employs search-track radar to find the 
target. The computer calculates the best attack course and firing informa- 
tion. The rest is wreckage! Weather and moonless night make no difference. 
The "bogeys” can run, but they can’t hide. 

The Aero 13 armament control system is another example of Westinghouse 
creative engineering to solve today's problems -and tomorrow's applications, 
as well. Information and engineering assistance in specific fields of airborne 
electronic systems are available to you from Westinghouse Electric 
Corporation, Air Arm Division, Friendship International Airport, 
Baltimore 27, Maryland. j-yioso-x 

THE AIR ARM SYSTEMS FAMILY 
Fighter Armament Bomber Defense Flight Control 
Missile Guidance Special Purpose SystemsComponents 


WHERE 810 THINGS ARE HAPPENING FOR YOU! 
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EXCEPTIONAL 
OPPORTUNITIES 
FOR SCIENTISTS 
AND ENGINEERS 


in rocket development at 
Phillips Petroleum Company 


itiips Petroleum Compony is a 
i, diversifed company with ossels 



Booster Type Rockets by Phillips 66 

Above. Giant PUSHER rocket, made from low 
cost, petroleum-derived materials gives tre* 
mendous thrust for short durations. 


Left. The M15 JATO was the first of its kind 
to meet rigid Air Force performance tests. 
(Boeing Airplane Company photo). 



/tte/h 

PHILUPS PETROLEUM COMPANY 

McGregor, Texas 


HUMAN FACTORS 

Rocket-Tube Ejector Adds to 
Escape Margin for Jet Pilots 


By Robert Cusliiiian 

New York— Rocket-tube pilot emet- 

g iic;- escape catapult is being re.idicd 
r tlic Conrair l'-106 bv tbe Talco 
Eiigiiitcriiig Corp.p Hamden, Conn- 
Tlic new ejector uses a canted rocket 
inside a tube to give added ejection 
liciglit at low- altitudes and to founteract 
tlic air-blast deceleration at bigb spccels. 
Standord Catapult 
Standard US-M' M5 tcicscoping tube 
seat catapult is not considered sate for 
bigb speed ejects from supersonic air- 
ciaft (even tliosc it is currently used 
on) and iienor was anything but 
marginal for "on-the-dcck’’ ejects, ac- 
eording to experts at the Equi])mcnt 
Uiboratory, Wriglit Air Dcselopmcnt 
Center and in the eseape dcr ice sections 
of adsanced aircraft projects. 

In tlie rocket-tube catapult, tlic i lb. 
first cliarge ignites when the pilot puslics 
the eject button and expands in the 
lower tube, pusliing the rocket (wbicli 
i' attached to the seat) out piston 
fashion as in tlie hH. Once the pilot 


and scat are lifted clear of the guide 
mils in the cockpit, the 5 lb- rocket 
grain is fired. 

Tire rocket thrust, directed through 
the pilot-scat center of gravity continues 
to separate the jhlot from Iris disabled 
ship. 

Because it is directed through the 
pilot-scat center of gr.uity. there is no 
unbalanetd torque to aggraiatc tum- 

I'lirthcrmorc. the canted rocket 
thrust has a forward component uhich 
can soften tlic rcanvard jolt which 
occurs when the pilot is catapulted 
abruptly into tbe .slipstream. 

Actually it is this Split-Kcond stop- 
ping of the iicrodynainically “duty’’ pilot 
111 tlie sudden dcparKitc from the air- 
frame carrying Itini at liigli speeds 
nliicli does the greatest physical dam- 
age. 

Decelerotlon Force 

At speeds over Macli 1 .and even in 
the less dense air of altitudes over 
30,000 ft. the tot.ll air load on tbe pilot 
may easily be as great as sci-on tons and 



component counteracts seven ton slipstceaiii 
force. Ihe 5.000 lb. upward component 
piovtdes twice the hdglit of present ejectors. 

the resulting decelerations as high as 
40G— exceeding the pilot’s 35G toler- 
ance limit in tlie horizontal direction. 
His icrtical ejection limit is 20G. 

Talco currently has taken a lead in 
this new field so far as hardware is 
ccncctned- But David Fulton, Bernards- 
i-ille, N. J.. who recently formed his 
own catapult firm, was One of tlic first to 
put the concept down on paper. In 
May, 1954, when he was with Reaction 
Motors Tnc., Dcnvillc, N. J.. Fulton ap- 
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Rato Launches Drone Types 

Kadioplant RP-77 hrgct drone (above) blasts off acrodcngtli launclier on thrust from main 

RP*7" js rccoverabtc b\' tviracliiite. Photographic recnmiaissancc of a battlefield area i\ the 
mission for Kadioplane KP71 modified drone aireraft (below). Plane is in service with 
Signal Corps for taeticil remote reconiraissanec, lanincbing is by Rato rockets. 



|)litd for a ptitent on tlic combination 
principle anti irtcscntccl tlic coniliintci 
lockct-tuljc ejector to the I'r.inklott 

List month two dtnnmics were 
tjected from a .side-bs-sidc Tl''-102 
cockpit on the high-speed .sled .it 
I'dw.irds .^ir I'Dtce Base, one dummy 
bv a scit equipped with the shuidard 
Ms donblc-tiilse e.itapiilt and the 
Ollier b\ one of T.ilco's new rocket- 
tubc combinations. Convair obseners 
reported that the T.ilco equipped 
dummy went from half agiiin to twice 
;i' high .15 the Ms ejected dummy. In 
.idditinn, the Talco dimimv had ample 
time for flic |saiaeluitc to open. 


Since this test w'.is made at Math .3, 
it oiih' represent.s the new ssstem's 
abilih to inctcasc take-off ami land- 
ing surviswl, situiitions wliitli nesertlie- 
Icss cause a large percentage of ejection 
fat.ilities. 

Landed Ahead 

The- effect of the forward component 
of the rocket was to cause the Talco 
lockct scat to land 100 yd. farther down 
the track in the direction of the sled’s 
motion, .^t Math .3 neither dummy 
tumbled mutli. Isiit at bighcr ui Icmct 
speeds tlic fact th.it the Talco system’s 
rocket thrust line is directed through 
the pihit-sc.it center of gravity is cx- 
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! OAK 80U1EVAR0, WEST HARTFORD 1. CONN. 

Makers of Jet Aircraft Accessories Produced TODAY 
to meet TOMORROWS Progress 


Jet Airliners 

. . . another Giant Stride 
Y' in Modern Transportation 

Because TIME is the world’s most prized possession, today's 
travelers are demanding planes that will get them to tbeir 
destinations hours earlier. To meet this demand, two new jet 
airliner designs — the Boeing 707 and the Douglas DC-8 — 
are already in production. Powered by Pratt & V^tney JT3 
Turbojets (cisrilian version of the military J-57), they will 
soon be put into service by sixteen leading domestic and 
foreign airlines. 

equipped with main fuel pumps by 

CECO model 9400 Main Fuel Pumps, 
which are standard equipment on all J-57 
non-afterburning engines, have now b^n 
selected by Pratt & Whitney for the com- 
mercial version of this famous power plant 
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Bellows Tie-Rods 
Control Thermal Growth 

These internally restrained stain- 
less steel assemblies are used to con- 
trol the growth of thermal loads in 
pneumatic ducting systems by angu- 
lar deflection. Two kinds are avail- 






Supermarine N.113 

X'iekcTS Armstionp Ltd. Sui)crmariiic N.U3 on deck clc\iitoi of Biilisli caiiici. IIMS 
Rn;al. Note oiil-foldiiig riidar-ciinyiiig nose. Plane is imvicicd by two Rolls-Royce .\v«ns. 



able: a center link type and a double 
link bat type. The first anchors the ^ 
ends of the bellows at a single point' 
along the bellows center line; the 
double pivot type employs two pivot 
points on the bellows center line. In 
a tension system these tie-rods re- 
duce the bending moments, reduce 
the column loading and reaction 
loads at the mounting flanges. 


pcctcd to prevent pilot nausea due to 

'Hie Talco scat was fired sliglitlj 
.rlicid of the other to ditck tlie effect 
of flic rocket eshimst ga.ssc.s on the tc- 
iiiainiiig diiiimn . Obserxations iiulie.itcd 
Unit the loekct ga.wes did not start 
I .'trcaining until tlic 'I'alco seat «iis clear 
of tlic cock|}it and tlie tlierinocouples 
located on the remaining dumnii indi- 
cated there was no objectionable 

Design Details 

limiiia'rs' yersLuns of both designs. Main 

l•'ulton s; stems is in their methods of 
keying off the second gniin for tire 
lockct blast at the propet time and 
distance along tlie stroke. 

I''ulloii intends to use a mictosnitcli 
hicatcd liy tt^ts at the |)roper place 


along the guide rails. Jerry 1 hut, Talco's 
designer (fomierly witli the Vraiikfort 
.\rseiial), uses the foac of an iutcr- 
incdiate slccie as it slams against a 
Irasel stop on the outer container 
(vshich is anchored to the airfiamcl to 
shear off the retaining he.id of a small 
plug elividin| the tube cliimiber from 
the rocket chamber. ITic hot gasses 
then hicm- through the nozzle into the 
lOcket chamber and ignite the rocket 

The sizing and timing of the rocket 
blast is the greatest single ptoblein, 
Mnrt said. If it fires loo soon it mav 
fill the cockpit with fnmes and give the 
pilot too great a jolt; too late and de- 
celeration due to air blast mav kill liim. 
Ilie amount of cliarge must tic in 
nitli the timing. 

As an cmhellishmcnt U|)on the stand- 
ard Ms catapult first action, k'nlton 
lias added a simple spring loaded valve 


A complete line of aircraft qual- 
ity stainless steel bellows and duct- 
ing components are manufactured by 
Arrowhead. Other products include 
pressure compensating chambers, 
braided-belUnvs and flexible rubber- 
fiberglass ducting. Bellows are made 
in all diameters from 1" to 15". 


ARROWHEAD RUBBER COMPANY 
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200 gpm fuel flow- 
shut off in il4 second! 


Here is the highly efficient new fueling shut- 
off valve, designed by Whittaker to solve the 
problems involved in shutting off the high 
velocity, high pressure flows during in-flight 
and ground fueling operations. 

The shut-off valve Is a pilot actuated, piston 
powered flapper type. This design provides 
rapid shut-off by utilizing the dynamic energy 
fn the flow stream to augment the force ob- 
tained from the line pressure on the actuating 

A surge relief valve, consisting of a co-axial 
pilot and main valve assembly, is provided to 
limit surge pressures to 125%of tine pressure. 
The valve Is designed to be installed in the 
fueling line and within the fuel tank. The pilot 
bleed and surge control fuel Is vented into the 
tank, making it possible toshut off a 200GPM 
flow In 250 milliseconds with an overshoot 
through the fueling line of only ,75 gallons. 
NOTE; Flapper shut-off forces are balanced 
by the actuating piston to enable the flapper 
to be opened against the maximum line pres- 
sure. The surge relief valve employs a co- 
axial pilot assembly to obtain minimum pres- 
sure loss and accurate control of both crack- 
ing and reseat pressures, 





Storlighters’ Fire-control Radars Use 
Barry’s NEW Integror Mounting Systems 


In the most advanced airplane of its type ever devel- 
oped — Lockheed’s F-104A Starflghter — Barry's new 
Integral* Mounting Systems arc solving the toughest com- 
bination of shock, vibration, and sustained-acceleration 
problems ever posed by jet aircraft. Literally a "missile with 
3 man in it", the F-I04A demands that equipment mounts 
give superior performance, in less space, and at lighter 
weight than ever before. 

Here's hotN Barry's Integral* Mounting Systems ore meeting 
this demand in the production models of the Starflghter. 


Here's the way this system works. 

Helical springs designed 
to function in their axial 
direction only are grouped ^ 

points so ns to provide con- c 
trolled resistance to move- 
ment along the a and h axes, 

For the c axis, resistance is 
provided by the slightly tapered side flanges of 
the mounting frame working against the displace- 
ment of oil the load-carrying springs- 



In a space only 12% x 5% x 1-13/32" on each side 
of a 150-pound load ... a pair of units weighing less than 
three pounds each . , . provide.^ adequate vibration isolation 
at 4g sustained acceleration in all radial directions . , . passes 
all shock-test requirements of this supersonic fighter , . , 
performs reliably through wide temperature and altitude 
ranges . . . and provides positive, quick-release attachment 
to the airframe to satisfy Lockheed's requirements for “plug- 
in” electronics-system components. 


CONTROLS 


lamping adjustments (see dia- 
gram), completely independent of 
the stiffness of the load-carrying 
springs, provide design flexibility 
for obtaining desired natural fre- 
quency, transmissibility at reso- 
nance, and degree of vibration and 
shock isolation. 




715 PLEASANT STREET, 


WATERTOWN 72, MASSACHUSETTS 


to the bottom of bis tube cliainbcr. 
This vahe allows the temperatute sensi- 
tise solid propellant gr.iin to be de- 
signed for adequate kick in cold 
temperatures but r ents the excess when 
the grain is warm and burning too 

Source of Danger 

.\s with so iniiny of the safely de- 
vices heaped upon modem aircraft, the 
miprured srstem also intensifies its 
own built-in hazard in case of malfunc- 
tion. 

'Ihc rocket demands an increased 
weight of .solid propellant located 
elosc to the pilot. TTiough most 
authorities tend to discount the possi- 
bility that this will be set off in combat 
by enem\' action, they do agree there 
i- an increased |jossibility that rough 
handling, hard landings and aging may 
add to the danger of an imohmbiry 

The combined system does not 
have as large a charge as a pure rocket 
type svould (such as Aerojet General 
once proposed and Atlantic Research. 
Alexandria, Va. is now working on), 
Lilt it still has to have 5 Ib. of grain in 
addition to the 1 lb. primary tube ac- 
tion charge. 

The pure tube type needs only i Ib. 

As for cost, both Fulton and Talco 
arc confident that the combined system 
need cost little more, if anv. than the 
older M3s- l''or one thing the new 
ejector will be made competitii’cly by 
isrisntc industry rather than exclusively 
by the government operated Frankfort 

Other aircraft projects «hich may 
utilize the combined ssstcin arc: Doug- 
las RB-66, Martin P6NI ScaMastcr and 
North American F-107- Goodvear Air- 
craft is considering tlie principle for its 
pilot escape capsule. 

New Company to Make 
Chemical Propellants 

Development of gas-generating de- 
vices tor aireiiift will be one major ob- 
jective Ilf Ptopcllcx Chemical Corp., a 
recent entrv into the chemical propel- 
lant field. ■ 

bounder of Ptopcllcx is Dr. Robert 
A. Cooley, formerly with Olin Mathie- 
son Chemical Corp. 

The company will work in the areas 
of propellant and explosive research, 
rlcvclopmcnt and manufacture. In the 
aircraft field, the companv proposes to 
empliasize gas generators as jet engine 
starters, aircraft and missile auxifiarv 
power units and safety devices, as 
ejection systems. Propellants arc being 
ilcvelopcd around fertilizer-grade am- 
moniunr nitrate to reduce the cost of 
solid fuels. 
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Martin Maneuvers 

MatKn P5M denioiishalcs water mancuvenibility with Muttin-dcvelopcd Iivdrofbps. Flaps 
mi botli sides of tear Inill can be used individually as rudders or as brake when opened 
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New General Electric Air-turbine Drives Save 


Weight, Permit Increased B-52 Performance 


The Boeing B-52 Stratofortress, newest Air Force 
jet bomber, uses General Electric turbopumps and 
turbodrives to help supply its hydraulic and electric 
power. Chalking up more than 100,000 hours operat- 
ing time, these weight-saving power packs have 
helped to make the giant bomber one of the most 
advanced aircraft in the world today. 

OPERATING ON THE SIMPLEST OF PRINCIPLES, G-E 
turbopumps and alternator drives consist only of 


a turbine, gearing, and integral lubrication and con- 
trol systems. Because their basic design requires very 
few moving parts, G-E turbopumps and drives are 
engineered to give long, dependable service under 
the most stringent operating conditions. 

COMPACT AND SELF-CONTAINED, these units ere 
located near the point where power is needed. Such 
versatile, remote location reduces "drag" by cutting 
engine nacelle size, and eliminates the weight of long 


"hngress fs Our Most /mporfant Product 

GENERAL^ ELECTRIC 


transmission lines. The lighter system weight ob- 
tained with G-E turbopumps and drives permits 
increased aircraft range, speed, or payload. 

TOP RELIABILITY OF AIR-TURBINE DRIVES is achieved 
by cross-manifolding the plane’s air supply ducts. 
Through this method, all drives aboard the aircraft 
can be operated on air from one or any combination 
of engines, 

FOR DETAILED INFORMATION on how G-E turbo- 
pumps and turbodrives, manufactured by General 
Electric's Aircraft Accessory Turbine Department in 
Lynn, Mass., can answer the accessory power needs 
of your aircraft, contact your General Electric Avia- 
tion and Defense Industries Sales Office, or clip 
coupon for free descriptive bulletins. ju-? 
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Cct’/mco (^OWn-i -bMi iluL ^txnif 


Growth — in contracts earned, for example, tells 
Ihe Temco success story. 

In 1949, orders for aircraft overhaul and for small 
amounts of component production from three prime 
manufacturers kept Tcmco's single plant busy. Now, 
in 1956 — millions of contract dollars later — three 
integrated Temco plants performed work under prime 
and sub-contracts on 79 design, modification and 
production projects involving 28 aircraft, missiles 
and weapons systems. 


In seven years of steady expansion, Temco's sub- 
contracting skills have reliably fulfilled specifications 
for almost every major U. S. aircraft builder on proj- 
ects ranging from fuselage assemblies to power plants. 

from constant growth in initiative, skills and facilities. 
If you are looking for an engineering career in Ihe air- 
craft industry, Temco offers you a real chance to 
move ahead with a company that's growing fast! 



AIRCRAFT CORPORATION. DALLAS 
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Datamation: Third Hand for Controller 


By Piiilip J. KIeess 

Indianapolis— Sciiti-aiitoniatic air traf- 
fic CEintioi coordiiiatiEig system which 
will use electronic data processing (dala- 
Eiiatioii) technique to relieve, bitt not 
replace, the ovcr-butdcncd traffic con- 
ficillct is inidcT elevelopnieiit at Civil 
.\cronEiutics .Administration's Technical 
Oetclopmcnt Center (TDC). 

Details of tltis new research and do- 
velopEiictit program were reported here 
during the recent l’'all Asseiiiblv Meet- 
ing of the Radio Technical Commission 
for Aeronautics bv G. E. l''cnitnorc, 
chief of TOC's Air 'IrafBc Control 
F.qEiipmcnt Branch. 

'I’DC is taking an evolutionary rather 
than revolutionary approach to auto- 
mation of the existing traffic control 
system. This will permit piecemeal 
introduction of improvements iind sim- 
plify the transition. Much of the pro- 
gram is spon.sorcd by the Ait Navigation 
Development Board- 

Automation Barrier 

Biggest barrtcr to the use of elec- 
tronic data processing tecliniques is 
that -Air Route Traffic Control Centers 
nt)w receive lEircraft flight plan infor- 
mation ill void form— a form computers 

When this flight plan mformation 
is telephoned into an ARTC Center 
from an aitliiic office, military opera- 
tions center, or Interstate Airways Com- 
munication Station (INSACS), an as- 
sistant flight controller must prepare 
several flight progress strips, one for 
each of the sectors through which the 
iiirpkme will pass. (Photo, lower right.) 

These strips show airplane identitv, 
altitiEdc, speed, dcstinatian, route, as 
well as estimated time of arrival over 
each radio fix. Tliis has to be calculated 
by the assistant controller, .iiid must be 
revised oii each flight progress strip in 
event of cn route delays. 

Flight Strips 

W’licii the airplane destination lies 
mitsidc the local ARTC control area, 
the conltollcr must call the adjoining 
•ARTC center, and orallv transmit 
information on the flight to an assis- 
tant controller there. Once again flight 
progress strips must be niaiuially pre- 
pared and estimated time over fixes 
must be calculated. 

The first phase of TDC’s program 
calls for the development of a system 
wliich will permit all Bight plan data 
to be transmitted to ARTC Centers, 



"T"’ eta ^ia,ooom 


AE03. 

° t 

eve tioi: 


o 

o 

10 

CCA Vl| V12S VS7 -.t- 



,l,n.i.FNgh.Nc Bo!.. 




/t 

ISO .. I ! 




and between centers, ov er conventional 
tcicty pc circuits. Local airline. INSACS, 
or milit.iry operations offices will file 
their fliglit plan.v bv means of a push- 
button handset, or bv me.ins of 
punched cards or perforated tape. T'en- 
iinorc said. The device miglit rc.vcmblc 
the present airline reservations com- 
piitcT handset- Suitable means will be 
included fur checking the format of 
the flight plan message. 

Automafie teletype switching centers 
will route tlie message into tlic proper 
.AR'I'C Center. Here it will feed into a 
digital computer and magnetic storage 
dtiini. 'Ilic com|)iEter will detcnninc 
how many fliglit progress strips arc re- 
quired fur the particular flight and 
what time the aircraft is estimated to 


iirrivc over each radio fix. Telctvpe 
printers within the Center will then 
print out the required number of flight 
progress strips for each sector and these 
will be manually inserted in the strip 
holders. (Sec top photo.) 

Revised ETA 

If an aircraft i.s flying into an adjoin- 
ing -ARTC control area, its flight plan 
must be Itaiismilted to the new ARTC 
Center about 20-50 min. before the 
aircraft comes under new control- Tlic 
proposed computer will autoniaticallv 
transmit this rfight plan data to an ad- 
jacent -ARTC Center computer and 
magnetic storage wlicre the same proce- 
dure of computing fix ETAs and print- 
ing out flight progress strips will be 
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Teflon “-insulated aircraft cable is an 
original Packard Electric develop- 
ment designed to meet the higher 
service requirements of modem high- 
speed. high-altitude aircraft. 

Packard PE-400 will withstand pro- 
longed operating temperatures up to 
500° F. Flame will not destroy its 
eflectiveness. It is not affected by any 
of the fuels or chemicals used in 
aircraft operation. 

When temperatures drop, Packard 
PE-400 doesn’t stiffen, either. For 


example, at -90' F. it stQl flexes easily 
and there’s no cracking or crazing of 
insulation. 

Packard PE-400 is made to greatly 
exceed the requirements of military 
specification MIL-W-7L39. This out- 
standing cable gives high abrasion 
resistance and its construction pro- 
vides a hermetic seal against mois- 
ture and chemicals. 

You can print on the uniform, smooth 
coating and the cable is available in 
solid colors and in white with colored 


tracers. Facts are available that prove 
conclusively Packard PE-400 is un- 
equalled by any other cable of its 
kind! Ask for it today. Packard 
Electric maintains branch offices in 
Detroit, Chicago, and Oakland, Cali- 
fornia, for your convenience. 


Pa rAn ;rfJ ||£ /g crifc 


.iccomplislicd. If liidio/intcrpiionc tc- 
piirls noiii the pilot iiulicdtc i! duinge 
ill flight pliiii. the controller will use a 
piisli-biittoii liandsct to set these revi- 
sions into the stored flight plan data 
before it is transinittcd to the adjoining 
center. 

TDC intends to investigate the op- 
erational feasibility of printing revised 
flight progress .strips uhenever an air- 
craft fix report (made bv voice radio or 
interphone) indicates a cliange in ET,-\. 
This would require the traffic controller 
to enter the new data into the conipiitcr 
bv nieims of the piisli-button handset, 
enabling it to rcealciilatc and |)rint out 
revised flight strips. 

It may prove easier for flight controll- 
ci.s nicrely to cross ovit and write in the 
new flight data rather than pimcli in tlic 
data on the handset and then replace 
old flight strips with new ones, ^■en- 
inioa' stid. 

However, in the second |)hasc of 
TDC's ptograni, such semi-iuitomatic 
periodic revision of flight data will cer- 
tainly become feasible. 

Phase II 

In the second |)liiise of TDC's de- 
velopment program, the long-used flight 
progress strips will be replaced bv elec- 
ttonic displays using special eathode ray 
tubes such as the Convair Chataetton 
ot Hughes Typotron. These prohibly 
will display intomiatiuii in much the 


same fashion as present flight strips do. 

However, each flight automatically 
will be displaye'd in the proper time 
scqiicncc in the order of its estimated 
ETA over a reporting fi.x. When a posi- 
tion report is received bv radio or inter- 
phone. the controller will use a suitable 
handset to correct the flight data dis- 
played and this will uutoinatically feed 
the revised data into magnetic storage. 
Warning Light 

The computer will then rex-alculatc 
ETA estimates over all subsequent fixes 
and luitomatieally transmit this revised 
flight data to the displays of adjoining 
sector tniffic controllcrx. W'licn such 
data resisions are made-, a light will 
flash to alert the- controller of the 
change and continue flashing until the 
cmitrolier acknowledges that tic is aware 
of the cliim|c by pushing a button. 

Because flight data on all controlled 
flights is stored in the compiiler. and 
periodically up-dated by the conttollCTS 
based on radio/iiiterplioiic icjxirts. tlic 
computer will be able to dctemiinc 
roiiglily whether suitable separations 
arc being maintained. 'lire computer 
will also be able to look aliead for pos- 
sible conflicts, and warn the controller 
by means of flashing lights. 

Crowing use of pcriplier.il (remote) 
VIIE stations that permit direct radio 
contact bchvecn .\RTC controllers and 
tlic aircraft they arc eoiitrolling instead 
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maximum smoothness 

The smooth spherfcofnVel end eiiminoles 
chaffing of odioceni fuel cells or other 
equipment, HI-SHEABS eliminate 


less weiffht 
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on target 
a continent away 
through Burroughs 
computation 


Burroughs 

The Foremost Name 
in Computation 


For some time, Burroughs hos been participating in the 
U. S. Air Force Ballistic Missiles program in the field of 
guidance. This program consists of two intercontinental 
bollistic missiles: Atlas end Titan, plus on intermediote range 
missile, Thor. 

Here's more proof thot in its specialized oreos of computo- 
tion — instrumentotion, control systems and doto processing 
— Burroughs hos what it takes to shoulder the overall 
responsibility for defense projects from beginning to end: 
(i) from research to development; (2) engineering and 
tooling; (3) production, testing, field service and training. 

We welcome inquiries regarding defense contracts in all 
areas of our demonstroble responsibility and competence. 
Write, call or wire Burroughs Corporation, Detroit 32, Mich. 

INTEGRATED BURROUGHS CORPORATION DEFENSE FACIUTIES INCLUDE: 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Resaorch Center, Pooii, Pennsylvonio 
ElectroDoto Division, Posodeno, Colifornio 
Control instrument Compony, Brooklyn, N. V. 

Bectronic Instruments Division, Philodelphio, Pennsylvonio 
Electronic Tube Division, Ploinfleld, N, J. 

The Todd Compony, trtc„ Rochester, N, Y. 



king to future expansion. Burroughs invites inquiries from qualified engineers. 


of working tlirnugli nirlinc radio stiitions 
lins iiiiidc it mure difficult for airline 
dispatchcr.s to keep track of flights. 
\Vncii the second phase of the system 
is operative, airlines will lx; able to in- 
terrogate the .^RTC Center miignctic 
storage drum and ohtatn instantane- 
ously iiifonuiition oti the in'.\ of their 
aircraft. 

The .system also may be tied in with 
the air defense S.\CK system to peniiit 
the interchange of information on the 
position of eis'il-militaty aircraft. 

Phase III 

Tlie 6nal |)li:isc of the program calls 
for the use of "finc-frain” position 
data such as that obtainable from air- 
gtonnd data link (ttansinitting aircraft 
hearing, distance and altifiulel, and 
from ground radar nlieii aircraft are 
ecpiippcel with transpoiuler beacons 
that |)rmielc positive aircraft identifi- 

T'his precise aircraft position data will 
lx; asailable on practically a continuous 
basis com|Jiired to the present iiifre- 
(|Uent voice-radio position reports. TTiis 
antomatieally derived position data ssill 
Ix' fed into the eoinpiitcr and magnetic 
storage drum, permitting more iieentatc 
control and resolution of conflict tlian 
possible in Phase II where infrec]uent 
\oice-nidio position reports are the only 
source of information. Phase III also 
will prosidc controllers with a pictorial 
displav of aircraft position as well as the 
electronic fliglit progress strip type dis- 

TDC hopes to obtain a Sperry Rand 
Unisac f ile Computer ne.st spring and 
to inne its Phase I system in operation 
by the summer of 195S. i'cnimorc said. 
P'roin this prototype system T'DC ex- 
pects to determine how much storage 
and computer capaeity i.s rexjuired. and 
work out computer |)ro|raniming prob- 

Military Liaison 

TDC group Icxated in the Boston 
area is working closely with Lincoln 
laboratories and .\ir Force Cambridge 
Research Center to obtain information 
on the latest military developments in 
electronic display techi.ie|iits for appli- 
cation to Phase II and Phase III of 
TITC’s program. If snfReient funds arc 
made available. I'cniinore liopes that 
an experimental Phase II system svill 
be in operation at TOC bv late I9i9. 

Barring a major increase in the pro- 
gram’s piiee, this indicates that the 
earliest implementation of the Pliase I 
.svstem in the nation's si AR'l’C Cen- 
ters is ptohably aronud 1960-fil. witit 
Phase II iinplementiitisni lS-24 months 
after. 

Iloweser. TDC also i.s iin’cstigatiiig 
an interim measure which might pro- 
side more immediate alief, if it ptoses 
operationally feasible. TDC will soon 


PIONEERING is our business 



NEW BENDIX TRUE MASS FUEL FLOW 
SYSTEM APPLIES ANGULAR MOMENTUM 
PRINCIPLE WITH SINGLE TURBINE 


Incicascd accuracy and greater re- 
liability are ihe isso big advantages of 
the ness- Bendix Single-Tiirhint Mass 
Fuel Flow T'ransiiuttcr designed for 
systems application in Ixjtli single- 
and nuiliiple-enginc jet aircraft. 
(Ts|)c 9151 Transmitter is shosvn 

T'hcaccuracy of the Single-T'url >inc 
Type Mass Fuel Flosv Transmitter is 
wii/iin V \ of ocliwl flow, regardless of 
flosv rate, type of fuel, or ensiron- 
menial conditions. Tlie nesv, single 
itirbine is responsilile for this greater 
accuracy liccause of its rcditccd fric- 
tion. reduced fluid coupling, and in- 
sensitivity to aircraft accelerations. 

T he simplilied design and fess’cr 
parts of this Bendix angular momen- 


tum transmitter also make possible 
longer, more trouble-free service life, 
and its use lo measure jlow in either 
direelion. 

Other advantages; low pressure 
drop, light weight, available in a 
variety of flow ranges to lit the 
application. 

While this transmitter is nesv, ic 
fits into a variety of systems — both 
new and old. Ask us for complete 
details specifying desired range. 

l■It),S^;ER•CESTRAL DIVISION, BENDIX 
.\VI.\T!O.N CORPORATION, DAVENPORT, 



Pioneer-Central Division 



AVIATION WEEK. November 12. 1956 






VIBRATION CONTROLLED . . . 







tlirotigh »i1l lias'c becii accomplished 
toward the ultimate semi-automatic 
system." I'cnimorc told the RTCA 
Assembly. 







NEW, LIGHTWEIGHT BENDIX CONTINENTAL COMPASS SYSTEM 
OFFERS BIG SYSTEM ADVANTAGES AT MODERATE COST 
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Winco dynamotors qualify 


for Signal Corps Reduced Inspection Plan 


,^sS\ 



The Wincliarger Corporation's long iiistory of 
producing d>Tiamotors equal to or belirr Ilian the 
^cceplability Quality Level established by the 
government has resulted in the Signal Corps’ selection 
of Winco d>'namoiors lor its Reduced Inspection 
Quality Assurance Plan. 

As of this writing, IPi'iWiufi'cr is the only manulacturer 
of dynamotors qualified under RIQAP. Only those 
suppliers who have consistently furnished material 
of the highest quality level and tvho maintain 
quality control and inspection methods and procedures 
acceptable to the Signal Corps are considered 
for this honor. 

This new Signal Corps plan places more responsibility 
for maintenance of quality on the manufacturer by 
reducing the amount of government ins))cclion. 

It is an honor inspection program. 

What does Wincliarger qualification for RIQAP mean 
to you — further evidence that you can depend 
on K'inco Products. 


Power for the nation’s 
mobile communications 


WINCHARGER CORPORATION 

Sleux City 2 , Iowa 


ptdvitliiig ;i<lf(|ii.itc riiiiiiminii.i tilin' 
cquipineiit hit siiiull 'iuglc-ciigiiH iiir- 
cnift is iiciitv liffainc nf flic lust (S2.- 
0(101 and weight iiO-dO lb.), atxording 
hi Cnminittcc Cliaimiini II. I'. Taiikt'. 
Cuniiiiittec i' 'cckiiig ti> eslahlhh in- 
tliistt\-widc shindiirtK uliidi will make 
it mote atfrjeti'c fni small aiter.ifi 
mvners to iiislall VilK equipment with 
sufficient chunnel' to meet air traffic 
control iKX'tls. Tliis objective is stymied 
liy fact that ))te.'eiit li|lit|)lime ladin 
a|iiipmcnt often is tailored to each 
aircraft manufaeturer's cockpit. 

► .\iidio Rcsj»nsc of Air-Ciound Coin- 
miinicalions (SC-72); Presenth mail- 
able tbia indicates that an audio spec- 
trum Ilf about -tOO-s.OOO cps. is opti- 
mum for ground-air comimmicatioiis, 
hut the optimum spectrum for gnnmd- 
tii-air mai' differ from that for air-to- 
groimd. ,\uti)matk sohmie control to 
compeusate for different human mike 
techniques might proside at least 9 db. 
gain, according to Committee Chair- 
man J. A. Parrott. Data on US.SK-con- 
duclcxl articulation studies, svhich may 
shed further light on the priibleni. is 
ivpcetai to riecimie available this 

mun th. 

Expansions. Changes 
In Avionics Industry 

Granger .Associates is name ol new 
comp<m\ headed by Dr. |nhn X. 
Granger, former as.si.stant director of 
engineering and head nf the Radio 
Systems Liborator at Stanford Re- 
sGirch Institute- Ne« firm will .special- 
i>;c in radio and radar .ss'stcms for the 
Military Scnices and commercial air- 
lines, Company has lem|)orary offices 
at SOI K! Camino Real, Menlo Park, 
Calif. 

Other recently announced asionics 
industry changes and cxiiansiims iii- 

• International Business .Machines 
Coq). has iqiened a ness coinputcr rc- 
sc-arch l.diiir.iturs in /urieh, Swit/er- 
laiid. Present staff of 33 person.s. 
mostly Sss'iss, is headed In Dr. Ambrose 
P. Speistr, associate |irofcssor at the 
Swiss b'eileral Institute of Technology, 

• Rees'cs histruineiit Corp.. New A'lirk, 
ha.s ojKiied nesv West Coast office at 
1216 Kiftli St, Santa Monica, Calif. 
Xen' office is liesidccl by Robert T. 

• U. S. Dynamics Corp., Boston, has 
inmed into nc" 20,00(1 sq. ft. facilitv 
at 1230 Columbus ,\ic. h'itm produces 
transistors and other semicnndnelots. 

• Dcjur-Amsco Coqi. has opened new 
legiimal branch office in Beserly Hills, 
Cailf. to handle its Continental con- 


nector hue. Address; -103 North Maple 
Dri'C. 

• Tcchnitrol rn|iiiccting Co.. Phila- 
delphia. inaoufaetnrcr of elcctronie 
iom|Kments and computers, has mosed 
to lies' 92,000 sq. ft. plant at 1952 E. 
Allegheny Asc. 

• Sers'omcehanisms’ Western Dis-ision 
has leased IS.OOO .sq. ft. of ;idditiimal 
areu ;it 8S25 Sepulveda Bhd.. Los .An- 
geles, to house its eiigince'ri;ig, ;icc(iunt 
ing, and administrative personnel. 

• General Precision Laboratory has 
started construction of new 22,000 sq. 


ft. ciigiiieering building at Plesisant- 
villc, X. A'., the sextmd major additjon 
to its engiiiceTing hidlities in tlic pist 
I'vii scars. Completion is scheduled 
lor |uly, 1957. 

• G. II. Lchind, Inc.. Davton. Ohio, 
has li-ased four-story building pros iding 
50,000 sq. ft- uf additiunal facilities, 
;i 30' i increase in company floor s|sacc. 
Nc'v jslant is near firm’s present main 
|)lant. 

• U. S- Engineering Co., Inc., dis ision 
nf Litton Industries, lias moved to larger 
quarters ;it 5873 Rodeo Road, Los 
Angeles 16, Calif. 
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The right people with the right facilities 
produce the right solutions 


UDOFT 


— new electronic “brain” to train jet pilots 


Udoft— the first Universal Digital Op- 
erational Flight Trainer— will use a new 
electronic "brain" to simulate flight and 
combat conditions of a wide variety of 
Jet aircraft for training pilots. 

A Navy-sponsored project of Sylvania's 
Avionics Laboratory, the UDOFT sys- 
tem is centered around a new digital 
computer of great flexibility, speed, and 
accuracy which is being developed to 
take the place of numerous special- 
purpose analog computers currently 
being used in Operational FlightTrainers. 

Highly advanced electronics projects 
of many kinds— each aimed at a practi- 
cal, producible solution for a specific 


problem— are constantly being carried 
out by the scientists and engineers of 
Sylvania's Electronic Systems Division, 
of which the Avionics Laboratory Is a 
vital part, 

in all of Sylvania's Electronic Systems 
Division installations, the right people 
work with the right facilities, within a 
sound managerial environment. That is 
why they have produced right solutions 
to a variety of problems, and have made 
many important contributions in the 

siles. countermeasures, communications, 
radar, computers, and control systems. 
Whether the problem is military or in- 


dustrial. Sylvania's business is to come 
up with solutions that are producible. 
Facilities of the Electronic Systems 
Division include its manufacturing plant 
and engineering laboratory at Buffalo, 
New York; the Avionics Laboratory, 
Missile Systems Laboratory, and Ap- 
plied Research Laboratory at Waltham, 
Massachusetts: the Electronic Defense 
Laboratory, Microwave Tube Labora- 
tory, and Microwave Physics Labora- 
tory at Mountain View, California. All 
of these facilities are stalfcd with top- 
ranking scientists and engineers, backed 
with Sylvania's c.xtensive resources in 
the electronics field. 


SYLVANIA IS LOOKING FOR ENTERPRISING ENGINEERS 

Sylfania has many opporlmiilies in a wide range of defense projects. If you ore not now engaged 
in defense work, you are United to conlact Edward IF. Doty, Manager of Personnel. Elec- 
tronic Systems Division, Syleania Electric Products Inc., 100 First Avenue, tVailliam S4, Mass. 


W' SYLVANIA ^ 

SVLVAMA ELECTRIC PRODUCTS INC. 


LIGHTINQ 


RADIO 


ELECTRONICS 


TELEVISION 


ATOMIC ENERGY 


NEW AVIATION PRODUCTS 



Light Ammunition Chute 

Lightweight, flexible ammunition 
chute is assembled without tools and 
is constructed of scif-iiitcriockiiie parts 
without welds, rivets or mcclianical 
fasteners. Especially ad.iptcd to high 
rate of fire, it cuts weight about 50% 
from conventional chuting- It will be 
a\-ailable hi almniiiuiii. titanium, stain- 
less and mild steel. Immediate pro- 
duction is planned tor 20 mm. and 50 
mm. ammunition chutes. Production 
for other calibers may follow. 

Armamet Componets, Inc., Santa 
•Ana, Calif. 

Airborne Dew Point Meter 

Small self-contained electronic dew 
point hygrometer measures over range 
from - 50C to 18C with accuracy 
of a: 1C at pressure of ± i atmos- 
phere with flow rate from 500 CC. to 
2,000 CC. per minute. Two photocells 
and light source analyze fog density 
on a first surface mirror cooled by 
CO, acetone bath and heated by in- 



duction coil. Amplified photocell out- 
put balances cooling and heating at 
the desired niiiror temperature and 
provides indicator signal. Hygrometer 
IS intended as airborne unit, mav be 
purchased to use 60 or 400 cvclc' 115 
volt source. 

It weighs 24 lb. Dimensions are 
7x8.xl6 in. 

Burton Mfg. Co., Santa Monica, 
Calif. 


Hydraulic Jacks 

Line of hand powered hydraulic jacks 
designed especially for rescue opera- 
tions on crashed ichiclcs and other 
colliipscd structures is available. Porto- 
Power kits arc nuidc in -f-50 tun ratings. 
They can be used to pusli, pull, spread 
or clamp. Power is transmitted from 
the pump to the ram by a long flexible 
hose for the safety of the rescuer. In 
airaaft aashes the units may be used 
to spread collapsed exits or lift debris 
from pinned survivors. 

Blackhawk Mfg. Co., Dept. RE. 
5525 W. Risers St,, Milwaukee 46. 
Wis. 

Molded Radiation Shielding 

Lead-plastic compound, called Lead- 
cast, may be precision molded to a 
tolerance of ± .0005 in. as radiation 
shielding. Containing 95% lead, it is 
liardcr and more rigid than pure lead 
and when molded around a stnictural 
member has excellent bonding char- 
acteristics. Hardness can be controlled 



95% by weight. For selective absorp- 
tion of radiation or increased shielding 
any metal, mixture or compound may 
replace lead- Small or large runs may 
be molded at low tooling costs. 

Telectio Industries Corp., 35-18 
57th St,, Long Island City 1. N. Y. 

Survival Kit 

Fibreglas global surviial kit deiel- 
oped for USAF’s Aero-Medical Labora- 
tory supplies oxygen and pressiuc for 
high altitude escape, llie 70 cu. in. of 
oxygen carried is adequate for 20 min. 
\Vlicn survivor reaches altitude low 
enough for breathing of outside air, 
disconnect lever is pulled and oxygen 
mechanism breaks au-av as the kit 
drops to the end of a 12 ft. line. Kit 
then opens, life raft inflates and kit 
drops another 25 ft. to slow- survivor's 
descent as kit floats and chute is re- 
lieved of its weight. Once in the water, 
survivor can pull in kit and board raft 



in 10 sec. Equipment sacuum-paeked 
in kit includes radio, radar and sun 
reflector, rifle, fishing gear, water puri- 
fier, sleeping bag. mod, first aid kit, 

H. Koch & Sons, Corte Madera, 
Calif. 



Strain Gage 

Weldable high temperature strain 
gage has dynamic test range to l.fiOOF. 
Cage can be spot welded to flat or 
curved surface and ready to operate 
in less than five minutes. Tests show 
that in most cases spot welding in- 
stallation causes no significant altera- 
tion of the structure being tested. 
Asailable gages have nominal resistance 
of 120 ohms and gage factor of 1.80. 
Length and width of two hpes avail- 
able arc 1,250 X .125 in. and .750 X 
.250 in. 

Micro-Test, Inc., 657 N. Spaulding 
Avc., Los Angeles 36, Calif. 



Temperature Probe 

Adiabatic temperature probe meas- 
ures airstream stagnation temperatures 
in aircraft and missiles. Designed foe 
telemetering and control and for sens- 
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DEPENDABLE 

POWER 

from sea level 
to stratosphere 


Dependable drive power . . . from sea level 
up . That’s what you get with the new line 
of Westinghouse 400-cycle, a-c motors. 
Ranging from hp to 30 hp, the power- 
to-weight ratio of these motors is unequaled 
by any on the market. A i-irtcMiameier 
frame delivers 3 hp al eorUinuous duty and 
weighs only lOi/^ pounds! Unique design 
keeps temperature rise extremely low in 
spite of the small size. 

These new a-c motors meet the general 
requirements of MIL-M-7969A. They are 
designed to driveaircraft-typefans, pumps, 


compressors, blowers and actuators. They 
are totally-enclosed or through-ventilated, 
self-cooled and explosion-proof. Locked 
bearing construction gives longer bearing 
life when subjected to shock and vibra- 
tion. Simplicity of design permits easy 
maintenance. 

Westinghouse engineering and experi- 
ence is available to you now to solve your 
motor problems. For complete information 
call your Westinghouse sales engineer or 
write: Westinghouse Electric Corporation, 
Aircraft Equipment Dept., Lima, Ohio. 



you CAN BE SURE . ..IP it& 

Westinghouse 







-ready for action! 



O NC OF THE MOST potctit defense 
weapons now in use by our Navy 
is a supersonic, rockec-propelled, 
guided-missile called the "Terrier". 
Well named, the job of this electroni- 
cally-controlled "watchdog" is to 
track down an enemy and put him out 
of action 6t/oiv he can strike. 

Working in close cooperation with 
the Armed Services on this guided- 
missile, Philco research, engineering 
and production have made important 
contributions to its development- This 
has been particularly true in connec- 
tion with the proximity fuse, the 
mechanism which extends the effective 
target range and enables the "Terrier" 
to demolish an aircraft the moment it 
gets in the vicinity of the marauder. 

From the first sketch to the final, 
super-accurate mechanism, Philco pio- 
neered and completed this assignment 
in cooperation with the Navy. Philco's 
world famous scientific knowledge and 
skill is a continuing factor in the de- 
velopment of tomorrow's defense for 
your protection . . . tomorrow's quality 
products for better peacetime living 
throughout the world. 


PHILCO is Currently Engaged in Long Range 

« Guided Missiles • Radar • TRANSAC Digilal Cc 
Control Systems • Servo-Mechonisms • Microv 
Trensislor Circuit Application e Multiplex Equi 
Color Broadcast Equipment • Forward Scatte 


Industrial and Diverse Military Engineering Fields 

omputers • Underwater Ordnance • Bombing and Fire 
vave Communication Systems e Intra-Red Devices e 
pmeni • Television Reloy Systems • Industrial TV e 
r Communications e Fire Control Systems e REDAP 


Philco offers a wealth of career opportunities for qualified engineers 


PHILCO CORPORATION 
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iiig of tcnipcr.iture data in airborne 
systems, it offers a recovery factor of 
0.985 with response time of 0.25 sec. 
or less and repoatabilitv within 0.5%. 
Housing is of stainless steel highiv 
polished to miniiniac cmissisnK and 
reduce aerodynamic friction- Low drag 
body gives superior performance o\et 
velocity range from Mach 0.5 thtmigh 
Mach 2.0 at altitudes up to 60,000 ft. 
Two fast response temperature ele- 
ments are available to provide a volt- 
age or resistance output proportional 
to airstream stagnation teinpcnturc. 

G. M. Giannini & Co.. Inc., 918 
E. Green St., Pasadena 1, Calif. 

Resinous Insulation 

Resinous compound insulates metal 
surface against reaching 1,OOOF for 50 
minutes while subjected to 2.000F 
flame- Heavy-bodied black mastic fire 
retardant can be sprayed nr trowelled 
to a thickness of i-| in. on metal, 
wood, tibrebaird and other materials. 
Docs not run, drip, or bum. It also 



reduces condensation, rust and weath- 
ering in the temperature range fnini 
— 20 to 250F. 'lire mastic withstands 
acid and alkali fumes and splash and 
will not support mildew. 

Insul-Mastic Corp. of America, 
Dept, A-9, 7750 W. 61st PI,, Summit, 
HI. 



Miniature Differential 

Miniature differentia] is adaptation ot 
small planetary gear reducer. Resultant 
speed of the output shaft is difference 
between speed of input and that of the 
independently driven internal gear. 
Holding one power input constant and 
varying the other produces output 
speeds ranging from S rpin. in one 
direction to 5 rpin. in reverse. Load ea- 



Now you can enjoy the high strength-weight ratio of magnesium at high 
temperatures. Alloys now being cast by Rolle have the tensile strength and 
creep resistance modern jets and missiles demand . . . even at temperatures 
above 600F. 

Developed by Magnesium Elektron Ltd., these rare-earth magnesium alloys 
were pioneered in this country by Rolle persormet. And in the hands of Rolle 
foundry engineers, the published specifications of the alloys are being real- 
ized to the utmost in casting after casting. 

As a specialist in the sand, permanent mold, shell, and investment casting of 
the light metals, Rolle can offer you unrivalled experience from design 
through pouring and testing . . . whether you need creep resistance above 
600F or not, Take advantage of that experience by bringing your casting 
problems to Rotle. 'You'll be assured of me best possible casting in the one 
alloy that meets all your needs, and at the same time, you’ll save time, 
trouble, 12 nd expense. 

FREE 57-PAGE ENGINEERING MANUAL helps you design and specify 
aluminum and magnesium costings. Available on letterhead request. Write 
for your personal copy. 


for complete foundry service 


MANUFACTURIHC COMPANY 

309 Cannon Avnnua, lanadnin, Pn. Lantdol* SIS2 
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Honeywell Aero’s MIG (Miniature Integrating 
Gyro) represents a scientific breakthrough 
in floated gyro design. Only 1.75 inches 
in diameter, and weighing less than 0.5 lb., 
its performance compares to hermetic 
integrating gyros three times larger. Primarily 
used in stable platforms, the MIG excels in 
short-time inertial and aided-inertial 
applications. Such miniaturized components 
typify Honeywell Aero’s anticipation of 
advanced flight control system needs. 


AERONAUTICAL DIVISION. MINNEAPOUS-HONEVWELt. 


stand by to launch . . . 


This automatic testing equipment understands 
the story the missile is telling. 

Until the very instant a missile is launched, its 
critical functions must be monitored continuous- 
ly. Warning of any failure of function must be 
transmitted instantaneously so that immediate 
remedial action may be taken. 

The Stromberg-Carlson Dual Limit Detector 
and Automatic Auto-Pilot Tester work together 
to monitor all functions: auto-pilot, guidance sys- 


tem, power plant and electrical system. With this 
automatic testing team on the job, complete and 
continuous monitoring is assured. 

Checking out guided missiles is only one of 
many uses to which our equipment is put. We 
custom-build automatic equipment to meet a 
myriad of testing requirements for the Armed 
Forces and for industry. 

There are plenty of career opportunities here 
for Engineers . . . Why not write us? 


STROMBERC-CARLSON COMPANY ^ 


to protect tube from overlicafing and 
conserve cooling wafer inav’ be liad by 
providing suitable svvitches. 

Westinghonse Electric Cons., Box 
2278, Pittsbnt|h 30, Pa, 

Spray-On Heater 

Ccr.nnic film electrical heating 
element can be sprayed on contours 
vvliieh vvimid othenvisc be impossible 
to beat cfficicntlv or cconomicallv. 
Wafer tliin (under .020) clenicnt is 
laid on insubtor with st.nulard sprav 
gun and cured by 20-inimitc hike. It 
operates at high watt densities and 
surface temperatures up to 3001’’ with 
wattage dissipation fairlv constant over 
wide range of tempctahites. Element 
has uniform heat distribution over 
entire clement with no s.ierificc in 
dielectric. It has been tested at a 
densitv of 3 30 watts sq. in. for a 
period of eight seconds, sustaining a 
tcmpeiaturc rise of lOOl'Vsec. .M 
liifhcr temperatures, heat transfer is 
largelv by radiation and thctmal emis- 
sivitv is about 1.0. 

Eicctrofiliii Inc., P. O. Box 106, 
7116 Laurel Canyon Blvd., North 
Uollvwood, Calif. 

Boresishi Camera 

New 35 mill, botesight camera is 
radar sighted through aperture in rc- 
fleefbt of radar tracking target. 
Camera's -10-in. Mirrotcl lens has op- 
tical filters and remains fixed. Radar 
secondiirv- mount has azimuth, eleva- 



tion and camera focusing .idjustincnts 
which ate independently operated. 
Camera movement is driven by thvra- 
tron pulse drive and is capable of rates 
up to 1 0 pictures per second . 

Powerad Co., 1170 Broadwav, New 
YoikLN.Y. 

Plotter for Chart #30TI 

Navigation plotter, de.vignatcd 
#3071, has nautical mile distance 
scales matching scale of revised edition 
of North Atlantic Plotting Chart 
#3071 (1:6,230.000), Upper distance 
scale measures from zero to 500 
nautical miles in both directions from 
center hole to facilitate direct plotting 
of lines of position. Scales for inter- 
preting distances between Loran lines 


are on ends of plotter. Plotter also has 
conversion scale using increments of 
longitude against conversion angle to 
convert true courses to grid courses. It 
is sime shape and size as standard 
W'cems Mark II plotter. Revised 
Plotting Chart #3071 by U. S. Coast 
and Geodetic Survev is now in stan- 
dard use by traiisatlimtic iiirlines. Pro- 
jection is changed from Mercator to 
Lambert Confumial. All radio aids, 
wc.ithcr ships. ADV/.. and other aids 
to navigation are plotted. It also con- 
tains grid north lines and enables 
user to navigate crossing on one chart. 

.Aeronautical Services, Inc., 229 
Prince George St., Annapolis, Md. 

ALSO ON THE MARKET 

Synthetic sapphire pen points have been 
incorporatcci into a line of strip chart 
recording instruments. Geras arc approx- 
imately pill head size and rounded to 
prevent scuffing paper. Items have un- 
limited life expectancy and provide 
smoother operation. - Minncapolis- 
llqncywcl! Regulator Co.. Minneapolis, 

Model RG-15530 two scavenge clement 
and one lube element pump is suitable 
tor use with ]ictrolcum base engine 
oil or gas turbine lubricating oil MIL- 
L-7808. Capacity of two scavenge ele- 


Now . . . 


new frontiers for your plane! 



equip your plane with 


FEDERAL’^j^SKIS 

o.d..ioy AIRPORTS UNLIMITED 

Don't let snow UmiC the use of your 
plane. Whether you fly the frozen waste- 
lands of the north or the farm country 
of the Midwest, Federal Skis will offer 
limitless opportunities for winter flying 
away from the "beaten path" of Met- 

Bvailable for moat popular aircraR both 
in wheel replacement and combination 
wheel-ski models. Regular or “LDR" 
bottoms. 

file FEDERAL SKI and ENGINEERING Carp. 

3456 North Mississippi Drive 



WITH 


BALLYMORE 

Steel Work PLATFORMS 


Workers feel safer, work better 
when they're on a Ballymore Work 
Platform. The stable, spacious work- 
ing area has ample room for as many 
workmen as necessary. And lime is 
saved by taking all tools up to the job 
at once. Built-in safety features elim- 
inate fear of accidents. Production and 
efficiency go up. Inspection and main- 
tenance become easier . . . quicker. 

Made of alt-welded tubular steel 
with non-slip, non-clogging stair and 
platform treads. Designed to meet the 
particular requirements of each Job. 
They are easily rolled into position and 
lock to floor by a simple jack adjust- 
mem which eliminates danger of "kick- 
out," roll, or wobble. Or. they can be 
built in permanently. For increased 



BALLYMORE 

PLATFORMS 
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PROOF IN THE AIR 
...YEARS AHEAD 



The J-75, Pratt & Whitney Aircraft’s most power- 
ful turbojet engine, already has been flying for more 
than a year and a half. Before its commercial version 
^the JT4— flies in Boeing and Douglas jet airliner 
fleets, the J-75 will have more than four years of 
proof in the air. 

Early proof of an engine’s in-flight performance is 
made possible by the use of flying test beds— aircraft 
specially modified to accommodate the new engine. 
Test-bed aircraft were successfully used in devel- 
oping the P&WA J-42, J-48, and J-57 turbojets, as 


well as turboprop and piston engines. Extensive 
operation at actual altitudes and speeds supplements 
and corroborates data secured in engine teat cells 
and laboratories . . . and is vital if the performance 
of a new power plant is to be explored fully, and its 
reliability completely proved. 

A major contribution to U. S. aviation, the J-75 
turbojet will continue Pratt & Whitney Aircraft's 
leadership in the design, development, and produc- 
tion of both military and commercial aircraft engines. 



A J-7S TURBOJET ENGINE dies regularly beneath this special North American B-45 test-bed in its current 
exhaustive flight development program. The pod-mounted engine retracts into the bomb bay when not in oper- 
ation. The J-75 has been announced as the engine for the Air Force Republic F-105 and the Navy Martin PGM. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation • Mein Office ond Plant: Eost Hartford, Connecticut 
Branch Plants: North Haven — Southington — Meriden 











PHILCO CORPORATION 


With These Outstanding Advantage 

QEKvIlcntptrforirtoncvatTcmptrolurvtrrom -60°C lo + 140<’C 
Soluralian Volloge of 0.1 Volt or Under 
Proqu«n<y of Oscillotion In the 1 S Moqocycio Ronpo. 


Unmatched performance and reliability! Characteristics 
auurtd by extensive life tests under typical operating condi- 
tions. Philco PNP Silicon Transistors make practical 
emphte mnsisUriialhs of military and commercial circuits 
— whtre high ambitnt lemperaturts an emounUnd. % 
Philco Silicon Transistors are now in pilot produenon and 
immediately available for initial design work. Specify Type 
T-102^ for amplifier, oscillator and low level general pur- 
pose applications and Type T- 1 159 for high speed switching 

FEATURES 

• HIGH TIMPEBATUBC BEUFOtMANCC • VERY lOW LEAKAGE 
CURRENT • HIGH SREED • SUITABLE FOR DIRECT COUPLING 

• LOW SATURATION VOLTAGE • ABSOLUTE HERMETIC SEAL 


Make PbUn your primt loum of information on 
Silicon Trantistor Applications. 


UY DtVISIONF 

Ilvania 


BUSINESS FLYING 

Lockheed Interest Foreshadows Jet Era 



By Erwin J. Bnlban 

Miami-Ksploratioii uf the market 
for .1 new- simill executive transport 
with ''spectacularly high pcrfornumcc” 
is being undertaken b> Lockheed .Air- 
craft Corp., Sales Engineer I 'lank Davis 
told participiints at National Business 
Aircraft .Assn.’s Qth annual meeting and 
forum here recently. 

Datis indicated that the new Lock- 
heed business transport would be based 
on ail entry the eoinpiiny is readying 
to meet Air Materiel Command’s re- 
quest for an off-the-shelf jct-po«cred 
utilih aircraft (AW Aug. 27. p. 29). He 
said that the company could liaic a 
prototype firing bv the end of next 
vcir. i.ockhecd believes that there will 
be a good market for tliis airplane, 

Membership Application 

Lockheed’s application for associate 
membership in NB.AA is a clue to tlic 
company’s intentions to become actir c 
in business flying, e.xplained Davis, who 
is a member of Lockheed’s new corpo- 
rate commercial sales department. He 
noted that the company’s identification 
with tliis segment of tlic industry was 
established in the 1920s when it sup- 
plied Lockheed Vegas to executive fli- 
ers. I'liis relationship has been main- 
tained and eiilianccd by Lockheed Air- 
craft Service, one of the major maintc- 
nance bases in the U.S. seiving busi- 


ness plane operators, he added. 

Lockheed's revelation accented an at- 
mosphere of realization that business 
fliers ate rapidly approaching their era 
of jet operation. lAiirchild pointed out 
that it is ofteting two new pbnes. the 
turboprop h'.27 l''riendsliip and the jet- 
powered M-185. both or which base 
been ordered bv Continental Can Co. 
Cost of the four-jot M-185 will not ex- 
ceed S800.000 minns cabin interior 
and pkig-in radio equipment, the com- 
jiany reported. 

Beech reported that the Moranc-Saul- 
nict MS-760 four-scat jet, for which it 


has a mamifacturing option (.AW )nnc 
27, 1955. p- 4-1). is nmv in the process 
of being licensed for apptoial under 
Cis'il .Aeronautics .Administration Part 
08. The MS-760 is not now an all- 
weather airplane, but this capability 
could be deielopcd rapidly. Beech said. 
Small Jet Need 

Need for a new small jet tr.msport, 
not onlv for time-pressed industry top 
nianagcmcnt but also for important 
military leaders yvas imdcrscorcd by .Ait 
h’orce .Assn. Executise Director James 
II. Straubel, who stated that both of 
these groups continue to fly ". . . se- 
hiclcs obsolete in terms of the limes. 

"Ihe otlicr day. a good friend of 
mine— a major general in the Air I'orcc 
—had business- to accomplish across the 
CDuntn- from liis station in AA’ashing- 
ton." Straubel said. ”His flight schedule 
called for a 20-hour elapsed time to 
destination. If an cxceutivc's time is 
yvorth thousands of dollars an hour- 
then yve taxpayers have a reason to ques- 
tion Ills multi^thousaiid dollar hike from 
coast-to-coast, His aircraft ssas that won- 
derful old clunker known to the military 
as a C-47 ... I have noted that tlie 
C-47, or DC-', is a mainstay of the 
business fleet.” 

Straubel pointed out that the require- 
ment for a high speed jet tr.msport by 
the military and businessmen is respon- 
sible for .AMC’s proposal that industry 
dcsclop siicli a vehicle svith the ex- 
pressed syilliugness to svaive any specific 
militan- requirement to obtain C.A.A 
certification- US.AK requirements in- 
clude a relief-type lightweight .nitopilot 
for the tyvin-cnginc type and a fully 
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opeintion;il nutopilof with approacli 
cmiplcr for tlie four-engine configuta- 
tioii. atitoiiiatii- anti-icing for the com- 
plete engine air induction svstcin. sin- 
gle-point ground refueling, all-ttcathcr 
capiibilih’. and jet rc'crscr to cut land- 

If utilitv jet^ are included in tlie next 
Air Force budget, civilian counterparts 
«ill be available to executives bs' about 
1900. be stated. 

.\s for maintenance, few outstanding 

E robkms arc anticipated, except per- 
aps on accessories, .^irpo^t oiieratois 
.serving tlie business air fleet will base 
to accent cleanliness on ninwavs, taxi- 
ways and ramps. US.\F experience has 
sbosvii in one campaign against engine 
remos-ai because of foreign object dam- 
age. tliat in 60 dais prior to the cleanup 
22 jet engines were taken dimn; in tlie 

moved. In cleaning up runnavs, 2.000 
lb. of debris was picked up, including 
razor blades, cups, spoons and enough 
tools to etjiiip two mechanics. 
Performance Rise 
OpcralioualK. business pilots flviiig 
jets will be faced with handling rates 
of climb increased three or four fold 
compared with their prc.sciit equip- 
ment. (ipeiating altitudes increa.sed in 
some eases b\ a factor of two and low- 
altitude fuel consumption increased bv 
as mucli as factor of eight. 

General aviation, including business 
flying, poses the greatest difficulties in 
attempting to predict future facilities 
needed, \BAA was told bi- Fdward P. 
Curtis, special assistant to President 


Eisenhower for asiation facilities plan- 
ning. lie urged that business fivers con- 
tinue tlicir support of the General .^s i- 
ation Eacilitics Planning Group pro- 
gram to gather accurate data on current 
business, private and agricultural aircraft 
activities. 

Business flying was called the fastest 
growing segment of our fastest grmv- 
iiig form of transportation bs Louis S. 
Rothschild, Undersecretar of Com- 
metec lot Transportatinii. Rothschild 
noted that one of the important objec- 
tiscs of installation of Vortae. radar 
and direct communic-ations is all-air- 
spacc traffic at the higher altitudes, an 
area concept long adiiieated bv NB.\.'\. 

Rotliscliild predicted "reinarkaWc” 
gron-th for business flying in the sears 
ahead. From the v9 million hours of 
business flying in 19>4. be said, there 
will be a 469f climb to ?.7 million 
hours b\ i960. B\ 1964 the total should 
hit 7.8 million hours, he said, a 0-6 
million hour increase oscr C.\.\’s pre- 
vious forecast for this period. l''or 1970 
he envisioned a peak of 9.9 million 
Inmrs. CAA bcliescs that by 1965, busi- 
ness pilots will be recording more than 
50/^ of all hours flown in general avi- 
ation activities, compared to the 11% 
they totaled in 1946. Business pilots 
already achieved 45% of all general avi- 
ation flying hours in 1955. 

C.\.\ is studying regulations affecting 
business pilots, with a \ ies\' toward up- 
dating requirements to meet todas's 
and tomorrow's requirements. NB,\,\ 
was told bs W. Buril Barelas-. Flight 
Operjtion.s Specialist. General Opera- 
tions Branch. Some of the things being 


considered are inclusion of mstrmnciit 
instruction along witli primars- training, 
|)triudic pilot proficicnev cliecks. |)ar- 
ticularly in instrument Using ,md 
.ilso to gage the pilot's capabilits- in 
Inmdling emergencies. Also on C.V\'' 
agenda arc a look at minimum cress- 
rcquiteinents, inaxiimini pilot flight 
diits hours. 

CA.^ has rcceiitls set up at Okla- 
homa Cits a course for siifets- agents 
who have hcass concentrations of bu.si- 
ncss Using in their areas as an aid for 
them to be of more as.sistanee to ex- 
eeiifisc plane operators. 

Pilots and airport operators svill bene- 
fit from a Radio Technical Commission 
for .Xcronimtics rceomniendatioii that 
Federal Consimmications Commission 
initiate rule making to authorize air-to- 
ground transmission of .special messages 
from bu.siness plaiscs to assist them in 
fast tumarounas on artisal. The ness- 
ruling ss-iil authorize transmission of op- 
erational special sers icc messages on 
122.8 Tu.c. to airports not having con- 
trol towers. 

In tliis ease one airport operator will 
obtain a license to operate on tliis fre- 
quency; other business plane service fa- 
cilities will tie-in to bis .station. 

Channel 123.0 

Channel 121.0 will be additionally 
authorized for airports with towers for 
aeronautical advisors- use with its func- 
tion limited to trimsmissiuii of special 
service nicssages air-to-ground. Ixotice 
of the proposed FCC rule making will 
be publicized in several weeks for indus- 
Irs- comments, if there arc no unfavor- 
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able comments, it will probablv become 
part of FCC regulations. 

Liveliest debate during the forums 
came during a discussion on radio and 
communications wlico C.-\.-\ representa- 
tives told pilots abiiut its proposal to 
inau|iirafc duplex eliannclling for cn 
‘ - - which thes said 


nnup caused bs 
ii.c, Lfiidcr the i 
0 begin about ji 
ir-to-grouiid woiil 
and static 


allcs'iating the pro; 


rcraft. 


sing 126.7 


Ses-erai pilots jirotestcd strongly 
against inauguration of the sssteni. 
maintaining tliat this would tec|iiirL 
tlicm to install a standby receiver to 

tain a picture of area traffic. They esti- 
mated that this extra equipment would 
require an extra expenditure of approx- 
imately S5.000 per aircraft. 

I'lirnont for \'B--\.\'s latest forum is 
estimated by association officials to have 
exceed 600 persons, the largest attend- 
ance yet. Registration bi- com|sm\ affili- 
ation totaled o\cr 200, ronghh- lialf of 
tlic.se were equipment v endors and vari- 
ous service organizations. 

Next year's meeting is scheduled for 
Denver. \B.-\,\ officials slated. N'o new 
president was named during the meet- 
ing, contran- to usual practice. Tiiis wiis 
0 election of two additional mem- 


bers on the N'BAA board, br. 


ngmg i: 


Helicopter Demonstrates 
Firefighting Tactics 


to 11, Current president HenrvW. Bog- 
gess, Sinclair Refining Co., wlio will 
retain the top office until the new chief 
executive is elected, stated that the clec- 


ncludes two Ansul 100-lb. c 
le tools. Package is carried 
a plant, Bloomfield, Conn. 
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lEMOTHAHICS ' - ‘ . 

• REACTOR PHYSICS • - ' ' 

« INTERNAL AERODYNAMICS •' 

• CROUND HANOIINC 
EQUIPMENT DESIGN 

• HEAT TRANSFER 

-• OPERATIONS RESEARCH . 

- • NUCLEAR RADIATION - ' * 
EFFECTS RESEARCH ' . 

• MECHANICAL. SERVO, 1 - ■ 

' ' EQUIPMENT, DESIGN ' ' 

. THERMO AND POWER PLANT . 
INSTALLATION DESIGN 

• AUTOMATIC DATA REDUCTION ' • 
. RESEARCH REACTOR DESIGN . 

■ • PHYSICAL MHALLURGY . ' T 


D 

B-58,. America’s first supersonic bomber, and the 
first U. S. aircraft to be built under the new 
“weapons-system" concept, will soon graduate into the 
production stage. Even now, many of the engineers 
and scientists at CONVAIR-FORT WORTH are delving 
into newer and more challenging projects in connection with 
the nearly half-a-hundred Air Force contracts now on hand. 

If you have a formal education or professional experience 
in any of the fields needed to explore these new 
frontiers, you are invited to join this team of outstanding 
engineers, using the finest and most advanced facilities, 
to help solve problems which may not become 
■ realities for years. From the creative imagination of these 
men comes the aircraft of tomorrow. 

TODAY . . . NOW . . . investigate Convair- 
Fort Worth. Put your ability to it’s best use! 


Address confidential ' ' 

MR. H. A. BODLEY 

Engineering Personnel, ' 
CONVAIR, 

-• A DIVISION OF GENERAL DYNAMICS CORPORATION . FORT WORTH, TEXAS • 


COWVAIR 

FORT WORTH 



. AIRCRAFT AND MISSILE STABILITY ' 
AND CONTROL RESEARCH 
. POWER CONTROL SYSTEM DESIGN ■ 
’ • STRUCTURAL DESIGN AND 
•; ANALYSIS 

• NUCLEAR SHIELDING RESEARCH 

' • STRUCTURES PRELIMINARY DESIGN 

• MAINYENANCE DESIGN 

>. AND RESEARCH ^ 

• FLIGHT INSTRUMENTATION design’ 



AIR-ELOW TESTING 



tioii liiid been bold off to allow the 
.idclitiunnl board members to p.utici- 

New aircraft displays «cic noticeably 
Licking: the nmlibct of new conr ersions 
of the business fleet workhorses, suclt as 
the DC-5, Ventura and Beedi 18 ap- 
peared to outnumber current nesv mod. 
cIs. 

Cessna flew its new four-engine 
pressurized 620 from Wichita to Miami 
Intctnational .Airport with a stop at 
New Orleans witli no attempts to break 
any records. Pilot Dale Westfall and 
Project Engineer Ralph Harmon told 
.\vuTi 0 .v Wkek that the flight was pri- 
marily an cxcetcisc in trying various 
auisc control procedures- Slost of the 
flight was made at 14,000 ft. 

T he company also took advantage of 
the meeting's distant location from 
Wichita to make a practical demon.stra- 
tion of how the installation of its new 
auxiliary fuel system in the Model T10 
stretches tlic light twin’s range. T'hc 
>10 flesv 1,100 nautical miles nonstop 
from W'ichita to Newark -Airport, N. |. 
,il an average ground speed of 155 kt. 
at an average fuel consumption of 16-6 
gal. /hr., using maximum lean condition 


from the surface up. Cylinder head 
temperatures average 530-540 deg. The 
plane arrived at Newark with 54 min. 
usable fuel aboiird. Takeoff was at 
gross weight. 

Next leg, from New York Interna- 
tioiuil -Airport to West Palm Beach, 
1,046 nautical miles, was made nonstop 
witli an average fuel consumption of 
17,2 gal./hr. and ar crage ground speed 
worked out to 155 kt. The flight 
was iiiitiallv intended to land at Miami 
Inteniational, but thunderstorm activity 
ill the vicinity of the airport resulted in 
the pilot putting durvn at W'est Palm 
Bc-ach. hasiiig 49 minotes of fuel re- 
maining at cruise power. 

•Among other aircraft shonn at the 
meeting was the latest model Royal 
Gull Super 200 J’. 1 56-L2 hat ing supet- 
cliargcd Lycoming engines rated at 540 
hp. each on takeoff. Cruise speed for 
this five-placc amphibian is giten as 
190 mph. at 70% power at 15,500 ft. 
and top speed is 208 mph. at 12,000 
ft. 

'I'he Bell 47J four-place executive/ 
utility helicopter provided shuttles for 
legistraiits to the airport from nc-ar the 
meeting- 


Awards Go to Business Pilots 


Miami— Safety awards were giten at 
the 9th annual meeting and forum here 
to 29 pilot members of .National Busi- 
ness .Aircraft .Assn, wito hate flown 
more than I million accident and injury 
free miles. Also cited were 59 pilot 
memhers who have flown mote than 
500.000 accident and injury free miic.s. 
•iiul 16 corporation members whose air- 
craft lime completed a tot.il of 47,056.- 
7S8 mi, without accident or injury. The 
million and half-million miler pilots 
represented a total of 74,871 ,265 safe 
plane-miles. 


tion in the field of air transportation." 

Pilot recipients of NBA.A's awards 
for liming flown I million or more 
consecutive accident and iiijuti free 
husiiicss plane miles arc: 


Safety Award 

Also honored were Jesse W. Stcinc- 
cipher. University of Illinois chief 
flight instriictor, who recciicd the 
W'omen's .Aeronautical .Association of 
Kaiisa.s annual business flight S.lfetv 
award for "developing the 180-dcg. 
turn procedure, his articles published 
on weather living and for his iniplcmcii- 
tatiun of a flight training procedure at 
the University of Illinois that has 
trained tliou.saiids of pilots who ha\e 
prosen to haic an above average flight 
safety record.” 

Capt. E. V. Rickenbackcr. board 
chairman of Eastern -Air Lines, re- 
ceived N'B.AA's merit award for 1956. 

Tlic award nas gisen "in recognition 
and acknosvicdgcmcnt of his brai cty and 
substantial contributions of iniincasur- 
ablc and enduring \aluc to the defense 
of our country and the progress of avia- 


Half-Million Milers 

lliosc XB.A.A member pilots who 
have flonn 500,000 mi. or more acci- 
dent and injury fret are: 
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LIQUID ENGINE DIVISION I 


valves. Aerojet -General offers a variety of ' 
cliallensint assienmenls lor: 

Mechanical Engineers 
Electronic Engineers 
Chemical Engineers 
Electrical Engineers 
Aeronautical Engineers 
Civil Engineers 
Metallurgists 
Chemists 
Physicists 
Mathematicians 
Technicol Editors 






ofSdjts cstiiitatc that by tlic end of tliis 
year total sales wilt approxiinate S2.75 
million. Tire company currcirtb is ship- 
g S200.UO0 u orth of as ionits tqiiip- 


hom, N, J., represented by George 
Galipeau, and the Chicago (lU.) hraiicli 


irted h 


lonthly. The 


market ‘‘from the 
mir bread and butter.” sales mamiga 
Git Quinb' stated. 

Me stated that mote Narco equipment 
is installed in business aircraft ttian ans 
other m.ike of eoinpetitise types, and 
tliat the companv leads in factory instal- 
lotion.s on nc« aircraft. Tlicre ate 16.- 
i()0 omni equipments of all makes cur- 
rently installed in civil aircraft. Of these 
N.itt-o has deli'cted behsecn 6,i00 and 
■-000 units. In jieak montlis it is deliv- 
tiing alsout 500 (mini reccivas. 

.\s a "sign of its maturity”, the coni- 
|xinv established a "miltion-dotlar roimd- 
table” for distributors ssliosc sales base 
re-ached or exceeded that mark. Ini 


ham Carolla. 

•Among tile new ptiiduets slioivn dis- 
trilsntors «'as a preliminary engiiieeiing 
model of a VTA-5 ■ |>ancnke” 27 clianiiei 
transmitter using posver sup|iK from 
Natal's Onmigator. Simplexer. dr iiulc- 
jK'ndent posver sonrec. The svidc-band 
transmitter lias a fis e-mcgatyclc spte.id, 
me.isiircs approximately 11-in. deep. 

The recent]; dedicated 25,000-sq.-ft. 
Narco plant at H. Wasliiiigtim, P.i.. 
eurrentiv tias a daily production of almut 
to VI'ft-l Omiiigators. 12 Viri'-2 bu- 
ix'rliimicrs, 15 LI-'R-5 and L!'R-5L 
r.inge and broadcast rct-ciscts. 1 5 
\'12MP-2 poucr suppliers and alioiit 
rme 560-channcl 1016 communications 


Jordan's Rulers Get Executive Transport 


of lord.111 and the ^ 
ion of the bimibatdii:i 
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s^’Oravesancie’s Steam Reaction Car 


In 1721 Jacob Willem s’Gravesande of Delft, stimulated by the 
recently enunciated Third Law of Motion, astounded 
the Royal Society by constructing a practical steam reaction car. 

The vehicle actually moved several times its own 
length, a distance of about two meters. 
In 1956 the goal is no longer meters, but hundreds, and even 
thousands, of miles. Aero}et-6eneral Corporation, leader 
in American rocket propulsion for more than a decade, is proud 
to participate in man's first assault on the frontiers of 
outer space— Project Vanguard. 












Flight test for 

lKO<iUOtS, 

pod-moorfied on the tear fuselage 
of a B-47 bomber, is next step 
in the development schedule 
of Orenda's supersonic turbojet. 


' BUCKETS 
and 
BLADES 
for AGT 


We design and build: 

• Forge Dies 
e Trimming Dies 
e Investment Molds 

We machine to 

e Forgings 
e Solid Stock 
e Investment Castings 
e Centrifugal Compressor 
Wheels 


emi-electfic 


METERS CO., INC. 


Ithaca, New York 



Janitrol 

Dubl-Lock ' couplings 
double safe 


Janitrol’s newest line of light-weight Dubl- 
Lock* couplings (clamp and flanges) provide 
extra safety for extremely critical blccd-air 
duct connections on jet aircraft. If bolt un- 
latches or fails, Dubl-Lock* couplings main- 
tain the seal . . . positively prevent coupling 
faiiurel How it protects; when lock nut is 

into position and locks the clamp tight, even 
if bolt fails completely. To release, unscrew 
lock nut— apply thumb pressure. 

Both Janitrol's Dubl-Lock* and Standard 
lines of couplings save up to 40% in weight. 

necessary, require no compounds or sealing 
devices l^cause flange seal is n 
They withstand high tempera 
sures, surges, vibration, i 
corrosion. Dubl-Lock*line: 13si; 

—2" tod". Standard line: ISsi. 

Cal! your nearest Janitrol representative 

Janitrol Aircraft-Automotive Division, Sur- 
face Combustion Corporation, Columbus 16, 
Ohio . . . District Engineering Offices: Wash- 
ington, D. C., Philadelphia, Columbus, Fort 
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GENERAL® ELECTRIC 


THE 


between industry and military. ..helpint; to 
achieve OPERATIONAL RELIABILITY. ' 
This is teamwork, ..the indispensable 
which assures the quality of military electronic 
systems which this Company produces. 


PROGRESS 


TEAM 


SAFETY 


Broken Runway Lights Misled Pilot 




DESTINATION: 


PEACE! 





Day in. day out... in 


vessels, fire protection 
. . under extremes of heat 
obrosion. Revere thermo- 
y're tailor-made for each 



iel, iron-constonian and cop- 
iloble in various gauge sizes, 
insulations include polyethy- 
Teflont, fiber glass, asbestos 
ter braids treated with flame 
Is. Metallic braids for severe 
:olibration. Wires constructed 
.-W-5845. MIL-W-5846 and 

flexibility, chemi- 
•afure, flome, obrosion, 
ford or special Revere 
icific need. 




CORPORATION OF AMERICA 


of Neptune Meter Compony 



SAFETY 


PANE LOG 

panel fasteners 



used exclusively on 

Curtiss- Wright 
Turbo Compound engines! 


particular job. This saves the 

weight of extra fasteners. 


LONG LIFEI PANELOC Panel Fasteners 
are still operative when baffles and ducts wear out. 
Maintenance is thereby reduced to a minimum. 

The need for replacements is virtually eliminated. 


ECONOMV I The cost of extra fasteners is eliminated 
and the cost of installation and maintenance 

reduced when PANELOC Panel Fasteners are used. 



Write for catalogues and 
price lists on 

Styles 1, 2 and 3 Panel Fasteners. 


A product o/ S C O V I L L 

Scotill ManufacturiHg Company, Aircraft Fastener Dip, 
J.l Afill Siren, Wnlerbiiry SO, C oiwerlicut 


wa)' liehts were obscured or inoperative 
along Mic right side of the runway. .\s the 
final approach uas made the pilots saw a 
row of held boundary lights and the left 
row of runway lights. This undoubtedly 
appeared to the pilots as the left and right 
rows of runway lights and created an illusory 
runwav to the left of and parallel to runway 
20. ■ 

Considering the nearly equal distance be- 
tween the boundary lights and the left row 
ol runway lights as compared to the dis- 
tance between the left and right rows of 
rnnwav lights, their same color and com- 
parable spacing, the appearance of an actual 
miiwa; is even more apparent. These factors 
considered togctlicr with the cvistii^ 
weather conditions make Capt. Chaves' o^ 
ninway landing undcrstandahle. 

With moderate falling snow to restrict 
Bight vrsihilih and the normal tendency 
to conecutrate on the landing area of the 
nmwav (the first one-third) during the 
Hnal approach, it is not difficult to under. 
stand why the pilot' did not see the oper- 
ating lights of the right raw located along 
the far one-half of the runway. Kiirther, 
these lights, when normallv viewed during 
the final approach, would probably have 
been near the limit oi lOtward flight 
visibility. 

Reporting Requirements 

According to companv procedures, a field 
condition report was required which in- 
cluded a section on the field lighting. In 
accordance with the reporting requirements, 
tile field lighting was stated as ‘lites 
normar on tlie day of the accident, 'niis 
being a report to the npetations branch of 
the airline and prmcipallv for pilot in- 
forniatton, the Board docs not understand 
the report or the reason For indicating that 
the lights were normal. It is believed that 
the detailed field condition report procedure 
ssas definite and clear but complied with 
inadequately. 

It is further hclics'cd that the policy 
of the city of i’ortlaiid was not adequate for 
the maintenance of its airport lighting. .M- 
tlioiigh it is recognized that the maintaining 
of field lighting in northern areas is diffi- 
cult because ol the manv snows and re- 
sulting snosv.pluwing operations, it is be- 
lieved that the maintenance of lighting 
should he geared to this situation. 

The responsibility for adequate lighting 
and the detection nf irrcgularitic' rests 
proper]! with the airport management. 

It is believed that sufficient inspectinns 
should be made bv airport and companv 
employes to ensure an accurate knowledge of 
the condition of the lighting facilities and 
that the condition be reporteS so that users 
of the airport he on notice nf the condition. 

FINDINGS 

On the basis nf all available evidence the 
Board finds tliat- 

1. 'Hic carrier, aircraft, and crew were 
propcrls certificated. 

2. I'he aitcRifl was loaded to a gross 
weight less than the masimiim allowable. 

3. The flight was cleared according to 
Instnmiciit Flight Rules to Portland, a 
sehcdnlcd stop. 

4. The flight was rontme in instrument 
weather coudihons and normal in all re- 
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. . . you H work in a tomponv-owned facility 
which includes completely oir-condi- 
fioned offices and factory buildings. 
Moderately small engineering staff 
insures recognition of your talents. 



and NFIV DESIGNS destined for TOMORROW. 


. > > You can cheese a heme in any one of a 
dozen select residential areas within 
10 to 15 minutes from the plant . . . 


. ■ . You'll work on commercially proven and 
" accepted helicopters for TODAY . . . 
(1956 commercial sales lead the pre- 
vious high by more then 50%i 





. . . and pay far less than you thought pos- 
sible for an air-conditioned three 
bedroom, den, deubie garage, brick 
heme on spacious iots iike this one 
at about 33% below U-S. average. 



THE STATE OF TEXAS HAS NO 
INCOME TAX, NO STATE SALES 
TAX. GASOLINE PRICES ARE 
LOW, FOOD BILLS MODERATE. 

Send for additional informatioa 
and application today. 


BELL AIRCRAFT CORPORATION 
Hcucoptm DIVISION, otn. r-r 


P. O. sox 482, FORT WORTH, TEXAS 
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New simplified approach 
to temperature control 
has superior reliability 


Edison Reverses Trend Toward Complexify 
In Aircraft Accessory Systems 

Proved in service on the Douglas C-124 Clobemasier. the Convair delta 
wing F-102, the Boeing B-50 and many other operational aircraft, 
Edison simplified temperature control now reverses the trend toward 
plexity in aircraft accessory systems. 

Compact and lightweight, this highly reliable temperature control 
only stand.ird electro-mechanical components-no electronic equipment 
Its design simplicity eliminates costly maintenance training. The 
mem's checkout procedure is familiar to any electrician. 

This basic control teams up with the rugged Edison Fire Detector 
or with any of Edison's accurate Resistance Temperature Detectors to 
of fire in engines and baggage areas or to signal dangerous temperatures in 
bearings, heating ducts or oil lines. Simultaneous or selective 
indication is optional on all overheat detecting systems using 

Edison field engineers with years of aircraft experience are located 
Ft. Worth. Dayton, Glendale. Chicago and West Orange. They will gladly 
analyze your temperature control problems and recommend 
write any of these offices and let us know your requirements. 
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spects unhl it 
on the final ai 
5. Eight Cl 


•e or obscured along the right side 

6. Under ^the existing weather condi- 
tion. airport boundarv liglits paralleling the 
‘ IV lights Ct— -’ ■' 


IV 20 I 


) the Ic 


7. Capt. Chaves understandablv landed to 
the left of and off rumvay 20 in the area 
which appeared to be the runway. 

8. The lighting condition was tootled 

company employes as "liles normal." 

9. Tile procedure for detecting and re- 
porting lighting irregubrities by the air- 
port management was inadequate. 

PROBABLE CAUSE 

The Board dctemiincs that the probable 
cause of this accident was inadequate main- 

porting of their eonlilion resulting in an 


of this 


rl.) 


It participate in the adoplioi 


SUPPLEMENTAL DATA 

fitd of this accident shortly after its occur 
fence on Mar. 20. 10v6. .\n invevligatioi 
was iuimediatelv initiated in accordance w ' ' 
2 (a) (2) 


ilh 


d. The 


onautics .\cl of 1938. 
I was no public hea 
with the accident. 


icld 


Northeast .\irlines, Inc., is a Massachu- 
setts corporation with its principal offices 


.ucd by the Civil Aeronautics Ai 
in. TTic corajpny conducts 


Flighf Personnel 

Capt. .\vics R. Chavc 
29, lOiS.'hdd C.\.V . 


I- 1939, and captain .April 
had accunuibled v.iiSS Rvini 


240. The 
y check of Capt. Chavc' 
iy passed Nov. 21, 1935. 1 


certificate was 
Capt. Robert 
acting first office 


ihl, age 39. was 
abject flight. He 
rtificatc No. 94014 


40. Capt. Le^wohl liccaiiie 


1946, and was pruniotcd to captain on A 
II, 1953. Me had accumulated 2.437 
ing hours in the Convair 240. The 


An invitation to engineers 
who can qualify for 
large, liquid propellant 
Rocket Engine development 


Aeronautical Engineers: 

PRELIMINARY DESIGN. Opportunity to conceive, analyze, and evalu- 
ate highly advanced concepts in large, liquid-propellant rocket 
engines, advanced propellants, feed systems, principal components 
and parameters. Advanced military proposals- Market studies. 
Operations Research and long-range programming. Advanced de- 
grees preferred. 

SYSTEMS ANALYSIS. Unusual challenges for the analytical or theo- 
retical engineer in the enalysis of complete engine systems. Heavy 
emphasis on advanced Systems Engineering concepts, particularly 
in thermodynamics, gas dynamics, heat transfer and fluid flow, some 
phases of which are yet unknown in general industry. Prediction of 
engine performance, by means of advanced mathematical concepts, 
under extreme environmental operating conditions. 

COMBUSTION DEVICES. Important professional growth opportunities 
for engineers heavy on thermodynamic and heat transfer back- 
ground, as it may pertain to high temperature, high stress compo- 
nents such as thrust chambers, gas generators, injectors, and heat 
exchangers. Unusual challenges available in work on high-rate heat 
transfer, pyrotechnics, spark-initiated and hypergoHc ignition, com- 
bustion mechanics, droplet formation and flame propagation. 
ENGINE DEVELOPMENT. Opportunities for research engineers at the 
focal point of intensive activity associated with engine testing and 
data evaluation. Involves the design of experiments, specification of 
test methods and procedures, including instrumentation, as well as 
the processing and evaluation of data. Problems and studies 
encountered fall into all branches of engineering, and the ability to 
comprehend highly complex systems, engines and engine programs 
is of paramount importance. 

RESEARCH. Rocketdyne Research, a section of the Engineering de- 
partment, has several staff openings for scientists and engineers with 
advanced abilities. Fundamental studies are being made in thermo- 
dynamics, fluid mechanics, combustion kinetics, fast-transient meas- 
urement techniques, propellant chemistry and many other fields. 

For^etailed Information, please fill out and mail the coupon MIow. 
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SOlELEGTROniCS 

IMIlliHI 

a Division of Siowort-Womer Co/poration 
1300 No. Kosinor Ave., Chicago SI. ill. 


WARM WELCOME 

Stewart-Warner Electronics today detects the presence of high- 
performance aircraft, identifies it as friend or foe and can provide 
a warm missile welcome in an instant. 

Research and development at Stewart-Wamer Electronics have 
produced these advanced systems. The program is still expanding, 
as are the opportunities for the exceptionally well-qualified engineer. 

Today as yesterday. Stewart-Warner Electronics safeguards our 
skies with tomorrow’s planning and production. 



Certificates of 
Necessity 




Marquardt was incorporated in 1944 by five en^neers and 
three Los Angeles businessmen to explore the potential of the 
ramjet engine — then merely a laboratory curiosity. 

Twelve years of sound engineering and research have really 
paid off. Today we employ over 2000 people at Los Angeles 
and Ogden, Utah and expect to triple in the next two years. 
Of course, many of our new associates will be in manufacturing 
—which is fine. Every engineer wants to see his "baby" accepted 
and in production. However, the outstanding work of our 
present engineering and research team has also opened up big 
new requirements for engineers in almost every specialty in 
areas varying from production engineering and qualification 
testing of present models to advanced research on startling 
new break-throughs in high speed propulsion — new chemical 
fuels and nuclear energy. 

It is not too late to get in on the ground floor on engineering 
the ramjet engine — the powerplant of the future. Write me 
personally. 




A message to 
engineers from an 
engineer-president 
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when Aviation Buyers Go to Market . . . 

Published December 1956 

Be Sure Vour Product or Service Is There 


Aviation^s Only Source 

for Complete Buying Information 

Offers Advertisers Exclusive Advantages 

• SECTIONAUZED FORMAT FOR EFFICIENT USE ST BUYERS 

Aircraft, Missiles, Supporting Groups, Nuclear Power Systems, Airlines Airports and 
Avionics sections are set up to provide a quick and ready locator for all products, com- 
panies and their advertisements. 

• BUYERS ARE DIRECTED TO ADVERTISEMENTS 

Manufacturers' product listings are keyed to their advertisements through “see adver- 

• ADVERTISER'S PROOUCT-IISTING BOLD FACE 

Companies advertising in the Buyers' Guide are listed in Bold Face in the appropriate 


• READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS 

It's an easy matter for buyers to request additional information about your product or 
service. Many thousands of reader inquiries have resulted from the 1956 Buyers' Guide, 
coming almost exclusively from engineering-management men, research scientists and top 
military men ... the men who do Aviation's buying today. 

• YEAR-ROUND SELLING POWER ASSURED 

Week after week, since the 19S6 Buyers' Guide was published last December, reader in- 
quiries have been streaming in and are still coming ten months later, even as the 1957 
Buyers' Guide prepares to go to press. 

• AVIATION'S LARGEST ENGINEERING-MANAGEMENT AUDIENCE 

The Annual Buyers' Guide is a special service issue wliich last year provided the industry 
with 592 pages of the latest detailed procurement information. Included were 37,500 cross- 
referenced company and product listings and 221 pages of advertisements describing 
manufacturers’ products and services to aviation buyers across the United States and in 88 
different countries. Aviation's largest audience of engineering-management men. research 
scientists and top military men — the men who do Aviation's buying today — will receive 
copies of the Buyers' Guide through AVIATION WEEK'S circulation* (industry's largest) 
and through additional circulation gained through extra-copy orders from industry, the 
military and foreign countries, 

• SPECIAL DISCOUNTS ON MULTIPAGE AND CATALOG-TYPE SPACE 

Your AVIATION WEEK representative will gladly help you plan your advertising to 
make most economical and resultful use of the Burras' GutOE. Contact HtM OB Write 
AVIATION WEEK BUYERS’ GUIDE, 330 W. 42nd St., New York 36, N. Y. 





MODERN BUSINESS 



AND MODERN SCHOOLS 



need EAi:H_PXHEJ» MORE THAN EVER 


This has been a great year! America is building and 
replacing and thus moving faster than ever before. 

Only one thing. W'ill the labor market keep pace? 
That’s where schools are important. If your 
company isn’t helping community groups to get modem 
schools, it’s not apt to get the skilled people it 
needs. Self interest, civic spirit, or both, 


you should make schools your business, too. 
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UNUSUAL 
OPPORTUNITIES 
AT ARMA 








AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

CIRCUITRY DESIGN ENGINEERS 

SERVO DESIGN ENGINEERS 

COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 

ETCHED CIRCUIT DRAFTSMEN 

MICROWAVE TECHNICIANS 


Fo» NEW 

AIRBORNE 

NAVIGATIONAL 

SYSTEMS 


MISSILE 

GUIDANCE 

SYSTEMS 


AIRCRAFT 

CONTROL 

SYSTEMS 


' challenging projects at 


.--^'RYAN 


LOOKING FOR ENGINEERS . . . TECHNICIANS? 

“liESlIlfOII! OF [niCMFERS ID TECHnilCilL MEK " 


EMPLOYMENT OPPORTUNITIES 



NEW WORLD FOR AERODYNAMICISTS 



Martin projects of special importance to the future of 
aerodynamics engineering range up\\‘ard from boundaiy 
layer control to satellite launching vehicles . . . from the prob- 
lems of multisonic flight to outer space configuration. 

No other aircraft company in the M'orld is offering finer 
opportunities today in the aerodynamics of tomorrow. 

Contact J. M. Hollyday, Dept, AW-11, The Glenn L. Martin 
Company, Baltimore 3, Maryland. 


M=K ~M~M t\M 

S T" / <=) /=? ^ 
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AVIATION V/EEK, 


Sf 12. 


G INFERS 

Be certain you 

MAKE THE I^IGHT CHOICE! 
HAVE THE KIGHT JOB! 

s 


ASK YOURSELF THESE QUESTIONS 
-IT WILL PAY YOU. 


CHALLENGING 
OPPORTUNITIES IN 

AVIONICS 
INERTIAL SYSTEMS 
COMPUTERS 


MY TALENTS ARE BEST SUITED FOR? 


Engineers come all sizes, shapes and potei 
decemralizaiion creates individual oppord 



tials. G.M.’s policy of 
niiy for development 


STARTING WAGE? POTENTIAL EARNINGS? 

At G.M. these two t^uescions are best answered by another 
are entirely dependent upo^ you. At AC you tfetermine your 


(Digital and Analog) 

MISSILE GUIDANCE 

JET ENGINE 
FUEL CONTROLS 


PERMANENCY OF POSITION WITH AC? 

AC has been designated the official ELECTRONICS DIVISION 
for alt General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic . . . making America so it's safer and better. 

RESEARCH FACILITIES? 

At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 


AC ELECTRONICS 



LIVING CONDITIONS? 

Are the finest possible in Milwaukee, America’s most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. "An ideal town for ideal family living." 

WHAT CAN AC DO FOR ME? 

M'Hu us in slTlclesl confidence ...you will hear Jrom us by return mail. 
Send us the coupon below . . . YOUR FUTURE DEPENDS UPON IT. 


AC The Electronics Division 

General Motors Corporation. Milwaukee 2, Wis. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS... PHYSICISTS 

[JQVO opportjuhltics at 

MotoKola in Chicago 


give yourself and your family 
all the big city advantages at a 
relaxed midwest pace, while you 
ADVANCE YOUR CAREER 

Outstanding career opportunities are 
waiting at the many Motorola researcli 
and development laboratories in the 
Chicago area. This is your opportunity 
to advance your career with a swiftly - ^ 
expanding company, working in the most 
modern and well instrumented labora- 
tories - . . with liberal employee benefits, 
including an attractive profit sharing 
plan and association with men of the 
highest technical competence. 

You’ll like living in one of the beautiful 


I of the 


suburbs of the playground of the mid- 
west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life — Chicago offers either. 



servo-mecharisms • physical chemistry • metallurgical eng. • lie 
eng. • electronic sales eng. • dralling, design, & layout • aerophysir 
• radar & military electronics. 

write Mr. 1. B. Wrenn. Dept. G, 4501 Augusta Blvd., Chlcogo SI, I 

ALSO . . . there are excellent opportunities i 
PHOENIX, ARI2. and RIVERSIDE, CALIF. 

PHOENIX. ARIZ. Outdoor, relaxed liv- 
ittg the year-round, with lots of room to 
grow (on the job and olT) in this land of 
sunshine. 


LABORATORY 

write to: 

Mr. R. Coulter 
Oepl. G 

3102 N. S6tli St. 


SEial.CONOUCTOR 

LABORATORY 


Dept. 6 
loi 2072 
RlYersIde, Calif. 


MOTOROLA 


. . . DESIGN 
. . . MECHANICAL 



INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV„ 

Mirwauke« 2, WIs. 

Seel<> Engineers with experience in 


* Vibration and Stress Analysis 

• Mechanical Design 
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IDEAL ENGINEERING “CLIMATE" 


The many advanced aircraft and missile programs 
ar Convair San Diego today include; The F-102A 
Superjonic Interceptor, The All<u Intercontinental 
Ballistic Missile, The Metropolitan 440 Airliner, 
the new Convair SSO Jet-Liner, and a far-reaching 
study of Nuclear Aircraft. 

Within these vital, highly-diversified Convair 
projects in beautiful San Diego, California, engi- 
neers find the perfect "climate" for a challenging 
and rewarding engineering career. You will find 
Convair salaries, computer and test facilities, 
engineering policies, educational opportunities 


and personal working advantages the most desir- 
able in the industry. 

What's more, you and your family will almost 
certainly enjoy a new, exciting, happier way of 
life here . . . w'here the weather year ’round is 
unsurpassed. 

For a significant engineering career in the 
engineering "climate" you seek, we invire you to 
forward a full resume today. Write H. T. Brooks. 
Engineering Personnel, Dept. 12} 

Generous travel and moving allowances to 
engineers. 


CONVAIR 


3 302 PACIFIC HIGHWAY 


SAN DIEGO. CALIFORNIA 



EMPLOY/ 







EMPLOYMENT OPPORTUNITIES 


EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES UIVISION 

REGIONAL SALES MANAGERS 

* Executive management experience necessary in initial- 



STRESS ENGINEERS 
DYNAMICISTS 

EXCELLENT OPPORTUNITIES 

ESTABLISHED FIRM IN 
HELICOPTER INDUSTRY 


AIRCRAFT 

COMPANY 





Up 

PRELIMINA°RY DESIGN 


Ui 


19? 




...AT RErUBUC AVIATION 




IMMEDIATE OPENINGS IN THESE FIELDS 
Aerodynamics • Flight Test • Dynamics . Thermodynamics • Electronics « Flutter & Vibration • Servos 
• Weights ■ Weapons Systems Analysis • Analog & Digital Computers • Airframe & Mechanical Design 
. Antennae « Fire Control Systems • Flight Control Systems • Instrumentation • Stress Analysis • 
Operations Researcn • Preliminary Design . Systems Engineering . Propulsion • Publication Engineering 


r MR. D.A.VI0 G, P 




AVIATION WEEK, 


149 






EMGMER, AE ME 



GENEnAl0 ELECTDIC 


NEW ADVERTISEMENTS 





EMPLOYMENT OPPORTUNITIES 


COMPUTER ENGINEERING POSITIONS 



GENERAL#iELECTRIC 


WANTED 

! Ill 1 

CHIEF 

ftfSFftPfH ENGINEER. 


SUPER TWIN BEECHCRAFT 


AIRCRAFT PRODUCTS FIELD 

Ou,. i. , .ompony 300 P.OP1, working on ron.rol. ond n..o.o,.- | 

WANTED 



DC-3 OR C-47 

■ 

Challenging Position i 

WANTED 

CONVAIR 240 or 340 

■; 

Excellent Salary | 

u« c.»f 


Location ^<i 

WANTED 

■ 



BOX NT1374, 125 W. 41 ST., N. Y. 36, N.Y. | 

a.„, 34. N.T, 

1 1 ^ 


AVIATION WEEK. 


12, 1954 
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SENIOR El... 

^ a: 

ADVANCED WEAPON SYSTEMS 
ADVANCED TARGET SYSTEMS 

RADIOPLANE COMPANY 

■ : to take ’on heavy 

' 

i 'cSL'rr. r‘ 

er p, o. Bo< i? 

Physicists have worked ia operations analysis, microwave electronics and 


Madtematicians who have experience in operations analysis and in digital com- 


E=I= 

lo’DySTA^R 1 

SERVICE CENTER N 

AERODYNAMICISTS 


Anolysls ond delermtoollon el physical dlmeniieai and Ilierhl chaiocierlsIUs 


DYNAMICS ENGINEERS 
STRUCTURES ENGINEERS 

AIRCRAFT ENeiNEERINE DIVISION 1 

' be d t t 

RAYMOND F. KALETTA. Technical Placement Supervisor 
PO BOX SIS. ST. LOinS 3. MISSOURI 

INSTALLATION 

gS RADAR 

Remmert-Werner 

St. ieuis Florido Toledo 

Lodestar DCS Beech 

EMPLOYMENT PROBLEM? 

When you are in need of speciolized men for specialized jobs, contact 
them through on employment od in this publication. 

AVIATION WEEK P. O. Box 12, NewYork36,N.Y. 
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CLASSIFIED Searchlight Section ADVERTISING 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 







SEARCHLIGHT SECTION 


WRIGHT- P6tW 

ENGINES & PARTS 



SPECIAL 

SERVICES 

TO THE 

AVIATION INDUSTRY 


CONNECT ORS 

BENDIX CANNON DACE IPC WINCHESTER 
HAROLD H. POWELL CO. 


PROFESSIONAL SERVICES 


Y AND COPE ASSOCIATES 



• 5 place. 160 m.p.h. 1000 mile range 

• 250 hrs. since manuiacture 1955 

• Full ARC and Lear Radio 

• Oil Dilution, Grimes Beacon 


Vo... isiL $ 69 , 000 . 



TIMMINS AVIATION 
LIMITED 

MONTREAL AIRPORT, 
CANADA 







Weather Eye 

lishlir Flight RADAR 


T AVIATION CORPORATIOI 
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SEARCHLIGHT SECTION 



H 


UNTERS 


Attention • . 


IVIan 





WANTED! ENGINEERS TO HELP MAKE 
LONG RANGE MISSILE HISTORY 

North American’s Missile Projects Offer A New Engineering Adventure 



156 



,»*v 




The Johns Hophins t^ivcrsi^ 
Aj^Iied Ph^ics Laboratory 


LETTERS 


Simple, Common-Sense 

No thinking pilot could help but >up* 
port the philosopln' expresuid bv Capf. 
kiiloff in Aviation U tti; of 'July 30 
(p. 102|. He is quite correct in pointing 
out that the accident does not iiidiejic the 
need for tremendous expenditures for la* 
dar, proximitc naming deuces, or a com* 
plex airwass system overbuTdensome to 
the ordinary taxpaver. W'hat it does in- 
dicate is the continuing need for adher- 
ence to simple, eommon-sense s.iietv prac- 
tices, for It is still true that. ”.\viation, like 
the sea, is not inhcrentlv dangerous, but is 
terribh' unforgiving of am- carelessness or 
ncglc-ct." 

Any expericnecd aviation practitionet 
knons only too uell that the means to 
avoid the June 30 tragedy were in the 
possession of the airlines themselves, and 
a candid observer might be tempted to add 
tliat the pilots .also had similar power. The 
general inadequacy of visibilitv out of cur- 
rent air carrier aircraft has been far too 
widely discussed to require reiteration here, 
nor is there any question of the statistics 
that show no accidents have oc'currcd be, 
tween aircraft which had been properly 
cleared and were operating under instni- 
inent flight conditions. Yet history shows 
that coniincrcial considerations haso, from 
time to time, delayed the adoption of 
the day-to-day safety practices which time 
proves necessary to any business of manufac- 
turing or transportation, 

A refreshing note in this regard was 
contained in a New Y'ork Times editorial 
of Aug. 1, which read in part as follows: 
"To the credit of the trucking industry, 
many of the reforms called for by the 
Governor originated with labor and man- 
agement representatives. Their enlightened 
self-interest in combating highway Tiazards 
W'Oiild seem to assure full cooperation in the 
piogram, ... If the new- truck licensing 
rules save only* a single life, they will be a 
worthwhile reform." The rules refened to 
will be a burden to the trucking industrv. 
but here w-e seem to have different ieclings 
from those on display during the current 
airspace quarrel. Instead of enlightened 
self-interest, in aviation we End a situation 
paralleling a hypothetical one in w-hich 
the trucking and bus industry would be ac- 
tively enga^ in a violent campaign to pre- 
empt the highways for their exclusive use 
or a single chain of broadcast stations 
would be clamoring for the entire radio 
broadcast spectrum. 

From Erst hand technical knowledge — 
quite apart from considerations of cost — it 
can be pointed out that this country cannot 
build and maintain a radar and computer 
sy-stem capable of holding every* cubic foot 
of airspace inviolate. People who stronglv 
advocate such a solution arc either «-holly 
ignorant of the facts of life with respect 
to electronics and technical manpower or 
they hope by their demagogucrv to create 
hysteria and chaos, out of w^ich vv-ill come 
some fundamentally unsound solution favor- 
ing their own interests. The truly repug- 
nant aspect of this whole business is tlic 
impression which one readily gains that 


ferrera lo fhe EHUnr. >4cintivu Week. 
330 W. 12 Si.. A'eie V orfc 36. A. V. 


some segments of aviation arc intent upon 
usmg the deaths of the unfortunate people 
m the June 30 accident as a stepping-stone 
from which to achiev-e just such a solution 
— regardless of the technical validity of 
their claims. 

For a long time the air transportation 
industry has shown a cost per seat-mile 
which has run stcadilv counter to the trend 
of costs in all other types of transportation. 
Increased productivity imdoubtcdU* ac- 
counts for much of this effect. Yet, in the 
absence of a tliorouglilv objective anaiv-sis 
of this price phenomena, there remains the 
suspicion that this differential may have 
been in part supported through such short 
cuts as flight planning direct through uncon- 
trolled airspace. Transportation media, from 
canal boats to high-speed trains, have been 
forced to institute certain changes and some* 
what more extensive practices, either 
tliiough public reaction, statutory regula- 
tion. or enlightened self-interest. By what 
providential dispensation should the air car- 
rier industry feel free of such strictures? 

It is to be hoped that once the sound 
and fury has died down greater objcctivitv 
and better understanding will characterize 
the public utterancev on this subject. De- 
spite the regrettable sinking of the Andrea 
Dona, there has been no cL-imor for a 
Coast Guard picket boat on cv*erv wave or 
a line of Texas Towers to guide all traffic in 
our coastal w-aleir. Any movement, be it of 
men or m.'itcrial. has its hazards, and a little 
discipline will replace many* taxpayer dollars 
—and with probably greatec ultimate safety. 

T, O. McClukz. Paoli, Pa. 


Tacan|DME History 

In your report Sept. 10- p. 39) on 
the resolution of the Tacan/DME ques- 
tion. vou include this statement. "Tlit 
VOR/bhiE system was jomtlv planned and 
developed by both civil and military- air- 
space users as a common .wstem shortly 
after World War II." 

f was surprised to sec that view, so often 
made during the past year, repeated. All arc 
glad that a coiitrov-ersy has finally been set- 
tled, but ill the interest of historical truth I 
call to your attention the facts that in the 
common system plan that you mention 
VOR was only intended as an interim ele- 
ment. DME was to he of a type that could 
be multiplexed with a 1,000 me bearing 
system to replace the A'OR, and the com- 
mon system was to satisfy requirements 
of both civil and militarx* users. (Tocan, 
dev'cloped bv the militarv, fulfills these 
specifications of the common sy-stem plan.) 

In support of the point t am making, 
I refer vou to reports on the common 
syttem plan published at the time of its 


adoption and appearuig in these old issues 
of .\v-iArio.v- Wrtx itvi-lf: Mar. 1, 19fl8. 
p. H-H and Nov. 22. 194S, p. !-4-15- 

,\nd then there is the R'T’C.\ document 
itself, paper 27-48/DO-12, May 12. 1948. 

Robebt I. Colin, Nutlcy, N. j. 

CAA's ‘Unsung Heros’ 

Who arc the "forgotten men of the 

recently about the "unsung heros^' in Air 
Traffic* Control I don’t think vou can say 
thev are unsung .inv loiige-i. Not after 
hearing the third and fourth chorus. 

But don't get me wrong. 1 think they 
arc doing a fine job. I liavc no bone to 
pick here. It’s just that CA-A fortunately 
lias many fine groups of people, and if 
I had to single out any one group for 
outstanding serx-ice my vote would go lo 
the .Airways Flight Inspectors. 1 haven't 
lic.ird a word or any songs about them yet. 

Being an airline pilot mvxelf vvitli quite 
a few years service, Fve known some of 
these men personally, and the work they 
are doing. Thex* arc the guys who flv CA.A’s 
small fleet of Eight inspection aircraft. I've 
vx-atched them progress from old single en. 
glue planes lo the DC-3, and now to Con- 
vairs and jets. I've watched them pioneer 
ladar. ILS, and FIDO to name only a few. 
I'vc seen them take off and land when 
even the birds were crawling, and I've 
flown' through tlnindcrstonns and icmg 
conditions and hc-jid these same men 
battling the elements right out there xvith 
me lo prove the airxvayr safe. It's not easy 
flying. These men are constantly looking, 
ILstening, and searching for discrepancies 
as they maintain patrol of the skyw*nv*s. 
Out w-est a DC-3 on a mountain peak 
marks the spot where some of these brave 
men gave their lives to the cause. 

The inspector approves or disapproves 
all airway aids to navigation. He is tile 
guy who certifies them as safe for all users 
of the common system. Tlic safety of all- 
weather flight rests heavily on his shoulders. 
His decisions are final, and the tight de- 
cision can save thousands of dollars in 
installation costs, and in operational costs 
to the airlines and other users of the airway s. 

The pay? I understand the job, unlike 
most others in C.AA, hasn’t been upgraded 
since 1940 in spite of the greater complexity 
and responsibility of the job. But the pav 
isn’t the answ-er. These men are doing 
vvhal they like best. The job pays off in 
a feeling of accomplishment. 

To me I am glad to see a breed of 
government employes who willingly put in 
more than the required eiglit hoiini a dav, 
who don’t msist on ait conditioned offices, 
who aren’t afraid to pre-flight their plane 
and take off in a snow storm, or get their 
hands dirtv and make necessary repairs to 
their plane. 

Most of all I am happy to know that 
someone in C.A.A is still looking at the airway 
system from the cockpit, and not the ann- 

My vote with hats off goes to these fine 
men. Keep up the good worki 

RoBEKT E. Johnson. Los Angeles, Calif. 
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Harvey hand forgings.. .100% ultrasonic tested 


OPTIMUM QUALITY GUARANTEED regardlcss of the 
size or shape you order from Harvey Aluminum. Huge 
hydraulic forging presses ranging in size to 8000 ton 
capacity noxx' make it possible to deliver unusually large 
hand forgings. All shapes, from simple biscuit to complex 
smith forging, can be produced in aluminum or titanium 
iilioys. And using the immersion technique illustrated, 
every forging is ultrasonic tested on the newest automatic 
equipment to verify internal soundness of the material. 


MOST ADVANCED TESTING METHODS automatically 
guarantee uniform high quality... insure freedom from 
internal and external discontinuities. Ultrasonic testing 
equipment is just one of many methods that safeguard 
Harvey quality from ingot to finished forging. No matter 
what your design and production requirements are in 
forgings, or in extrusions or impact extrusions, you can 
rely on the Harvey tradition of highest quality. Reviexv 
your hand forging requirementswiihyour Harvey engineer. 





CALIFORNIA 


Making the most of aluminum 
...for everyone 




WESTERN AIRLINES 

chooses 

Allison Prop-Jet Engines and Aeroproducts Propellers 



for new heights of luxury air travel 
in 7-mile-a-minute Lockheed Electras 

Advancing into the jet era of air travel, Western Airlines has 
selected the matched team of Allison Prop-Jet engines and Aero- 
products Propellers to power its new fleet of Lockheed Electra 
airliners. These 400-mile-an-hour-p/»s luxury airliners will bring 
new jet-age standards of speed, performance and comfort on 
Western’s celebrated “Champagne Flights” between all principal 
cities of the fast-growing West. Flying faster than any other 
turbo-prop aircraft, they will substantially reduce travel time 
between these metropolitan centers. Allison salutes Western 
Airlines on its choice of this great new General Motors aircraft 
power plant— the most advanced of its type available anywhere 
—to match America’s smartest air service. 

ALLISON DIVISION OF GENERAL MOTORS— Indianapolis, Indiana 


Willi its tremendous power geared to a matching 
Aeroproducts Propeller for higher efficiency and bet- 
ter fuel economy, the Allison Prop-Jet will enable 
passengers in these luxury airliners to enjoy faster 
flights, smoother take-offs, higher cruising altitude, 
top dependability, and new comfort and convenience! 



lUSON 

PROP-JET POWER 



AMERICAN BUILT FOR THE JET ERA IN AIR TRAVEL 



